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6h4e Biltmore Forest School 


has arranged a tour through the 


EUROPEAN FORESTS 


TO BEGIN APRIL 10 . . and . . TO END JULY 8, 1902 
Purpose: Study of European Forest Methods 
NET EXPENSES, $500 PARTICIPATION INVITED 


For Particulars apply to 


el A. Schenck, to the 5 in Biltmore, N. Cc. 
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Automatic Conveniences 
Marginal Stops in Front 
Rapidly Acting Tabulator 
Elastic Touch, Durability 


AENBY 
A QUESTION 


Is It an Advantage to be Blind? 


This is what the makers of the old-style typewriters 
will have to convince you now 


Ghe Underwood Typewriter places the work before your very eyes ; you see a letter, 

a word, a line, a whole page, not two or three words or a line or two, as is the case with some of the so-called 

visible writing machines, but everything in sight, at all times accessible to the operator, from date to signature. 
No more lifting and slamming, nor pulling and pushing of the carriage. 

The UNDERWOOD accomplishes what the inventors and mechanical experts have for years been 


striving to master. : 
Look the machine over and see if we are not right in claiming it the most improved and up-to-date 


writing machine on the market. 


Wagner Typewriting Co., 220 Broadway, New York City 
Washington Branch: 526 TWELFTH STREET 


















































F, R. MEIJER 


‘Consulting Forester=—= 
MAHWAH, N. J. 


2733 


Advice given to woodland owners and others 
desirous to place their property under prof- 
itable management. 

Forest material marketed if desired by owner. 

Talks on Forestry. 

Write for particulars, terms, ete. 





ORCHIDS ORCHIDS 


We are the largest Ore hid growers in the 
United States ae oe 


Our illustrated and descriptive Catalogue 
of Orchids is now ready and may y be had 
on application 


LAGER & HURRELL 
SUMMIT,N. J. : 


Orchid Growers 
and Importers... 
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..Frederick Ehrenberg.. 


LANDSCAPE ARCHITECT 


AND PRACTICAL 


LANDSCAPE GARDENER 


University of the South 


Sewanee, Tennessee 


et Ft 
DEPARTMENTS 
ACADEMIC MEDICAL 
THEOLOGICAL PHARMACEUTICAL 
LAW PREPARATORY 
FF 


The University of the South is situated in the center 
of its woodland domain of 10,000 acres, on the sum- 
mit of the Cumberland Mountains, 2,000 feet above 
sea level. 

Open from March to December, the academic year 

yeing divided into three terms. Students from 
other Universities may attend the summer session, 
July 3 to September 26, in any department. 

The university domain is being lumbered in a scien- 
tific manner under the direction of the Bureau of 
Forestry, U. S. Department of Agriculture, and an 
unusual opportunity is afforded for the prelimi- 
nary study of forestry. Sewanee presents an ex- 
ceptionally attractive field for the study of geology, 
and forest and field botany. 


For further information address 


THE VICE-CHANCELLOR 





% 66 W. 45th St., New York 
Special students admitted 
to regular classes. A few 
young girls received into 
the family. Pee ae 


Miss Reynol 
SCHOOL.... 





Back Files of The Forester 


















































50 East 125th St. New York City The Profession of Forestry . . . +» $ .25 
Vol. IV. The Forester, 1898 . . . 1.00 
Plans for Parks, Gardens, and Cemeteries. Vol. V. The Forester, 1899 . . . 1.00 
Laying out of new, and improving and Vol. VI. The Forester, 1900 . . . 1.00 
changing of old grounds of every descrip- Vol. Vil. The Forester, 1901 + + 2,00 
tion. Planting schemes, etc. Consulta- Proceedings of the American Forestry 
a -s : ‘ Congress and American Forestry 
tions ; also by letter. Highest References. Association (1888-1897, inclusive) 1.00 
— 5 i. y ial Our business is making illustrations, not 
Pars ‘ \ a only like the ones io this Magazine, but for 2s. 
a Cr oo a YN 
q j Oy ied this line, you will find this to be a first-class 3 
¢ \ VN establishment to deal with. aR N 
Q wv ® iT § 
alle MADE FOR. ANY, eh e 
Oil ® c iba ‘EVENING STAR ne 4 ‘ 
d ° fy BUILDING? fa { ; 4 
, oS y Fee a @iis 
4 wv ef W & : 
a NY Li y 
OLY a q 
(9 y Cy) 
¢ Y a N 
4 4 4 v 
Sd Sel” 
FINE WORK AND PROMPP SERVICE MAIL ORDERS A SPECIALTY: 














In writing advertisers kindly mention FORESTRY AND IRRIGATION. 























| 





National 
Irrigation 
Association 





























NATIONAL HEADQUARTERS, 1707 Fisher Building, CHICAGO, ILL. 


Room 6, GLOVER BUILDING, WASHINGTON, D. C. 





THOMAS F. WALSH, President, WASHINGTON, D. C. 
JAMES H. ECKELS, 7reasurer, CHICAGO, ILLINOIS. 
GEORGE Hi. MAXWELL, Evxeculive Chairman, CHICAGO, ILLINOIS. 
JOHN H. FOWLER, Recording Secretary, CHICAGO, ILLINOIS, 
GUY IK. MITCHELL, Corresponding Secretary, WASHINGTON, D. C. 


The objects of the Association, as set forth in its Constitution, are as follows: 


1. The adoption by the Federal Government of a permanent policy for the reclamation 
and settlement of the public domain, under which all the remaining public lands shall be 
held and administered as a trust for the benefit of the whole people of the United States, 
and no grants of the title to any of the public lands shall ever hereafter be made to any 
but actual settlers and homebuilders on the land. 

2. The preserv ation and development of our national resources by the construction of 
storage reservoirs by the Federal Government for flood protection, and to save for use in 
aid of navigation and irrigation the flood waters which now run to waste and cause overflow 
and destruction. 

3. The construction by the Federal Government of storage reservoirs and irrigation 
works wherever necessary to furnish water for the reclamation and settlement of the arid 


public lands. 

4. The preservation of the forests and reforestation of denuded forest areas as sources 
of water supply, the conservation of existing supplies by approved methods of irrigation 
and distribution, and the increase of the water resources of the arid region by the investi- 
gation and dev elopment of underground supplies. 

5. The adoption of a harmonious system of irrigation laws in all the arid and semi-arid 
states and territories under which the right to the use of water for irrigation shall vest in the 
user and become appurtenant to the land irrigated, and beneficial use be the basis and the 
measure and limit of the right. 

6. The holding of an annual Irrigation Congress, and the dissemination by public meet- 
ings and through the press of information regarding irrigation, and the reclamation and settle- 
ment of the arid public domain, and the possibilities of better agriculture through irrigation 
and intensive farming, and the need for agricultural education and training, and the creation 
of rural homes as national safeguards, and the encouragement of rural settlement as a remedy 
for the social and political evils threatened by the congestion of population in large cities. 
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Vou. VIII. 


MARCH, 1902. No. 3. 


NEWS AND NOTES. 


Irrigation The Senate passed the ir- 
Bill Passed  rigation bill Saturday, 
by Senate. Marchi. ‘There was not 


even the formality of a 
roll-call, the sentiment being unani- 
mously in favor of the measure. 

When the bill was taken up Mr. 
Stewart made a speech in its support, 
as did Mr. Tillman. 

In the course of the debate Mr. Bacon 
said that he was glad attention was to 
be turned to the development of our 
internal resources, because he believed 
they would yield far greater returns 
than the will-o’-the-wisps that were be- 
ing pursued in distant lands. Mr. Gal- 
linger pointed out that the settlement 
of the newly irrigated lands would help 
the manufacturers, while Mr. Teller 
asserted that the measure was not local, 
but would benefit people all over the 
United States, because it would offer 
them sites for homes. Mr. Clay also 
supported the measure as a matter of 
justice. 

The bill now goes to the House for 
action. 

»* 


Pennsylvania Ata recent meeting of 
Forest the Pennsylvania State 
Reserves. Forestry Commission it 

was announced by Dr. 
Rothrock that the forest property in the 
South Mountains, acquired by the state, 
would be turned over about the middle 
of March. It comprises 40,000 acres in 
the Mount Alto district, in Franklin and 
Fulton counties. ‘The Barre lands, in 
Huntingdon County, comprising 8,000 
acres, were also reported to have been 
purchased and now in the state’s hands. 
Negotiations for the purchase of the 


Kulp tract, in Union County, from 
which the timber has been cut by ex- 
Congressman Kulp, were announced as 
concluded, and the state will soon take 
possession of the 28,000 acres. 

The state reserves now contain 325,700 
acres of land, and the Commission ex- 
pects to acquire 100,000 acres additional 
during the present year. 

At the twenty-fifth annual meeting of 
the Pennsylvania State Board of Agri- 
culture, held recently at Harrisburg, a 
resolution was adopted which asks the 
legislature to furnish funds to establish 
a training school in elementary forestry. 
The resolution is worded as follows : 

Resolved, That the legislature of Penn- 
sylvania be requested to furnish funds 
requisite for the establishment of a train- 
ing school of elementary forestry at 
Graeffenburg, Adams County, where, on 
the state reservation, the pupils may, by 
work done in the state forests, earn what 
it costs the commonwealth to board, 
clothe, and educate them, provided said 
pupils furnish bond to repay the state 
what it costs to educate them if they 
fail on examination or are discharged 
for misconduct. 


&* 


Forest Fires. In spite of this being 

the winter season, it seems 
that the danger from forest fires, in cer- 
tain sections of the country at least, is 
considerable. From Gabriella, Fla., 
comes the news that ‘‘ forest fires are 
raging all through this section of coun- 
try, doing considerable damage. Horne 
& Petteway, the turpentine firm, have 
lost about 12,000 boxes. ‘The fires will 
cause heavy loss to the stock-owners, as 
the grass is all burnt off, and it is so dry 
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that the new grass will be long in start- 
ing.’’ 

Near Sampson City, Fla., forest fires 
have been burning for two weeks, doing 
great damage to farmers and turpentine 
timber. Many buildings have been 
threatened. 

The grist mill and cotton gin belong- 
ing to Col. T. N. Winn, near Hinesville, 
Ga., were burned a few days ago as the 
result of a forest fire. 

In this connection attention is called 
to the article on ‘‘ Forest Fires in Colo- 
rado in 1go1,’’ published elsewhere in 
this number. ‘The author of this article, 
Mr. Henry Michelsen, has for years 
been a strong advocate of forest preser- 
vation, and each season he keeps a care- 
ful record of all forest fires which occur 
in Colorado. 

* 


University of Dr. B. E. Fernow, Di- 
California. rector of the New York 

State College of For- 
estry, has been appointed lecturer on 
forestry at the next summer session at 
the University of California, to be held 
during July and August, 1go2. 

Dr. Fernow will spend three weeks 
in the instruction of those interested in 
the profession of forestry, and will also 
deliver nine illustrated evening lectures. 


* 


Measurement There are in common 
of Water. use two units of meas- 

urement of water when 
used in irrigation—that giving the rate 
of flow, as of a stream, and that stating 
the cubical quantity, as of water con- 
tained in a reservoir. 

The cubic foot per second (second- 
foot) is the unit for the rate of flow. 
This is a quantity of water delivered 
by a rectangular flume one foot wide 
and one foot deep and flowing at the 
average rate of one foot a second. In 
round numbers this is equal to 7% gal- 
lons each second, or 450 gallons per 
minute. 

The rate of flow is sometimes ex- 
pressed in miner’s inches, but this is 
an indefinite quantity. In Arizona 4o 
miner’s inches make a cubic foot per 
second, and in California 50 miner’s 
inches make a cubic foot per second. 


In various localities there are interme- 
diate values. 

The unit of capacity used in irriga- 
tion is the acre-foot, or one acre covered 
one foot in depth, equivalent to 43,560 
cubic feet. One cubic foot per second 
flowing for twenty-four hours will cover 
an acre 1.98 feet in depth. In round 
numbers, a cubic foot per second fora 
day is equivalent to two acre-feet. 


&* 


Meeting in The Joint Meeting of the 
Michigan. Michigan Political Science 

Association and the Mich- 
igan Farmers’ Institutes was held under 
the auspices of the Michigan Agricult- 
ural College (near Lansing) on Feb- 
ruary 25, 26, 27, and 28. The programs 
for the various sessions included discus- 
sions and addresses on state problems of 
political science, forestry, agriculture, 
and allied subjects. The Honorable 
James Wilson, Secretary of Agriculture, 
addressed the conventionon the relation- 
ship of the ‘‘ Department of Agriculture 
to the Farmer.’’ Mr. Gifford Pinchot, 
Forester of the U. S. Department of 
Agriculture, was to have delivered an 
address on ‘‘ The Condition and Sig- 
nificance of the Forest Movement,”’ 
but was unavoidably prevented from 
attending the meeting. Mr. George B. 
Sudworth, Chief of the Division of 
Forest Investigation, Bureau of For- 
estry, spoke on ‘‘The Origin and 
Development of Forest Work in the 
United States.’’ Mr. E. A. Wildey, 
Michigan State Land Commissioner, 
presented a paper on ‘‘ The Forestry 
Problem in Michigan.’’ C. A. Davis, 
Professor of Forestry in the University 
of Michigan, and the Hon. Chas. W. 
Garfield, President of the Michigan 
State Forest Commission, spoke on the 
needs of forest work in Michigan. The 
meeting was widely attended by repre- 
sentative Michigan men and was of un- 
usual interest. 

In conjunction with the above con- 
vention, the Michigan State Forest Com- 
mission held an important meeting, at 
which the work of the Commission dur- 
ing the past year was discussed. Mr. 
George B. Sudworth spoke to the Com- 
mission on ‘‘ Special Forest Investiga- 
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tions Needed in the State.’’ Professor 
Lane, State Geologist, discussed the 
possible cooperation of his department 
with the forest commission. The work 
of the forest commission is promising. 
A wide public interest has been awak- 
ened by the commissioners in favor of 
state forest work, and it is expected 
that suitable appropriations and legisla- 
tion will give the commission increased 
opportunities for further practical work. 


»* 
Winter Experiments have been 
Irrigation made in southern Ari- 


of Orchards. zona to ascertain whether 

water can be advantage- 
ously applied during the winter season, 
when an ample supply can be had, but 
withheld during the summer, when there 
is a deficiency. In 1888 a portion of an 
orchard was not watered from Septem- 
ber until January, 1889, when winter 
irrigation was begun and continued 
until the end of March. In all eight 
irrigations were made, the water being 
applied through furrows. The ground 
was cultivated after the last irrigation 
to check evaporation. Water was again 
applied in June, but not again during 
the season. ‘The trees grew thriftily 
and maintained a vigorous appearance 
allsummer. During the following win- 
ter about 3 feet of water in depth was 
applied and the ground again plowed 
each way and harrowed thoroughly. 
After each summer shower the soil was 
again cultivated to maintain a mulch of 
dust 6 or 8 inches deep. No irrigation 
water was applied for 8 months, during 
which period the rainfall was only 2.5 
inches. The trees remained in excel- 
lent condition, and during the hot, dry 
period a good crop of excellent apricots 
was obtained. An examination of the 
roots of the trees showed that they had 
penetrated in large numbers to a depth 
of from 12 to 16 feet, some going down 
to 20 feet. ‘The conclusion has been 
reached that by applying about 3 feet 
of water during the winter and with 
frequent cultivation a deciduous orchard 
can be maintained in good condition 
throughout the year, even in the hot, dry 
climate of Arizona, particularly where 
the soil is deep and retentive of moisture. 


Irrigation in Irrigation was reported 
New Jersey. on8 farmsin 1899. Of 

the 73 acres irrigated, 
69 acres were devoted to crops, as fol- 
lows: Hay, 26 acres; vegetables, 20 
acres; corn, 13 acres; celery, 6 acres; 
seeds, 4 acres. The total value of the 
crops produced was $8,720, an average 
of $126 per acre. 

The average value per acre of irri- 
gated land was $155. ‘The total capital 
invested in irrigation plants was $2,831, 
and the average cost of irrigating was 
$36 per acre. 


& 


Improvement of forest 
conditions is a subject 
being considered by the 
present session of the Maryland legisla- 
ture. 

Mr. Harry, of Frederick County, has 
introduced in the house a bill to create 
a state board of forestry, to consist of 
three members, to be appointed bienni- 
ally by the governor, by and with the 
advice and consent of the senate. 

The commissioners are to be male 
citizens not under 30 years of age nor 
over the age of 60 years, one of whom 
at least shall possess a scientific knowl- 
edge of forestry and at least two of whom 
shall each own 100 acres of farm land 
within the state. One of the commis- 
sioners shall always be a resident of 
the Eastern Shore and one of the sixth 
congressional district. 

The commissioners are to have their 
office at Annapolis and are to receive a 
yearly salary of $600 each. They are to 
employ a secretary at a salary to be 
fixed. It is to be the duty of the board 
to acquire, in the name of the state, such 
woodland along the headwaters of the 
rivers of this state as may be offered at 
a price not exceeding $8 an acre, the 
amount purchased in any one year not 
to exceed the money at the disposal of 
the board. Provision is also made for 
the purchase of deforested land in the 
judgment of the board. 

Arrangements are made for paying a 
bounty of rocentseach for Locust, Black 
Walnut, Black Oak, Red Oak, or Hick- 
ory trees planted by land-owners under 
certain regulations, and 5 cents for each 


Forestry in 
Maryland. 
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Chestnut or other trees whose wood may 
be used for fencing or building purposes. 
A yearly appropriation of $30,000 is pro- 
vided for the purchase of lands, $5,000 
for bounties, and $6,000 for salaries and 
expenses of the board. 


Sad 
Extent of The irrigated area is ap- 
Present proximately 7,500,000 
Irrigation. acres, the greater por- 


tion of this being in 
the states of California and Colorado. 
During the last ten years the irrigated 
area has been extended, the increase 
being due mainly to a more complete 
use of water from ditches already built 
and not to new construction. 

In recent years comparatively few 
large works have been built, but those 
constructed from about 1885 to 1895 
have been gradually enlarged and more 
land brought into irrigation. Most, if 
not all, of the large speculative enter- 
prises for reclamation are in the hands 
of receivers, the stockholders have lost 
everything, and the bondholders are 
being called upon to maintain the works. 
There exists the anomalous condition 
that, although the enterprises are bank- 
rupt, large values have been created. 
For example, in the case of the Bear 
Valley Company, the investment of 
about $1,000,000 is estimated to have 
created values of very nearly $5,000,- 
ooo. The enormous apparent profits 
have not gone to the investors, but to 
the public in general. 


od 
Tree Planting The officials of the IIli- 
by Illinois nois Central Railroad 
Central. recently decided to be- 


gin tree planting along 
their lines from Chicago to New Orleans. 
The distance from Chicago to New Or- 
leans is about 900 miles, and it is the 
company’s intention to plant over 200,- 
ooo catalpa trees. 

At first it was thought to set aside 
one or two tracts on which to plant the 
trees, but it has now been decided to 
string the forest over the entire system. 
They will not be set out after any pat- 
tern or design, but will be planted in 
the ground around stations, along the 


right of way in the country, around 
warehouses, and every place where 
they may grow and at the same time 
add to the surroundings with their 
shade. 

The contract for this planting has 
been let toa private firm. Agents of 
this firm are now in the field locating 
places where the larger numbers of 
trees are to be planted. 

Scarcity of timber for ties is the cause 
of the planting of these trees by the 
railroad. During the last two or three 
years much difficulty has been experi- 
enced by railroad officers in obtaining 
the proper timber for ties, and the 
great amount used for this purpose has 
drawn heavily on the lumber markets 
of the country for the right kinds of 
wood. 


& 


Irrigation in Intensive farming by 
Connecticut. means of the artificial 

application of water has 
been successfully practiced as far north 
as Connecticut. The Census Office has 
recently published figures showing that 
in 1889 there were under irrigation 56 
farms, with a total area under ditch of 
471 acres, or an average of 8 acres on 
each farm. The cost of the pipes, 
ditches, pumps, and reservoirs used in 
this connection was $16,113, an average 
cost of $34.25 per acre irrigated. 


»* 


To Cut Assemblyman Davis has 
Timber in the introduced a concurrent 
Adirondacks. resolution in the New 

York Legislature carry- 
ing out the recommendation of Governor 
Odell permitting forest timber to be cut 
in the Adirondacks, under rules adopted 
by the Forest Preserve Board; also 
allowing the laying out of roads along 
such routes as may be approved by the 
Board ; but no steam railroads shall be 
constructed or operated upon state lands 
in the forest preserve. 

The legislature is also permitted by 
the provisions of the resolution to au- 
thorize the sale of state lands outside of 
the Adirondack Park, and the proceeds 
are to be applied to the purchase of 
lands within the Adirondack Park. 
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HON. REDFIELD PROCTOR, 


UNITED STATES SENATOR FROM VERMONT, AND VICE-PRESIDENT OF 
THE AMERICAN FORESTRY ASSOCIATION FOR VERMONT. 


ei aa PROCTOR, chairman of 
the Committee on Agriculture and 
Forestry, and one of the most effective 
friends of forest conservation in the 
United States Senate, was born at Proc- 
torsville, Vermont, January 1, 1831. 
He graduated from Dartmouth College 
in 1851, and from Albany Law School 
in 1859, and was admitted to the bar at 
Albany and Woodstock, Vermont, the 


same year. During the next two years 
he practiced law at Boston, Massachu- 
setts. In June, 1861, he entered the 
Third Vermont Regiment as lieutenant 
and quartermaster. In July of the same 
year he was placed on the staff of Gen. 
W. F. (Baldy) Smith, and in October 
was commissioned major of the Fifth 
Vermont Volunteer Militia. With this 
regiment he served one year around 
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Washington and on the Peninsula. In 
October, 1862, he was made colonel of 
the Fifteenth Vermont, a nine months’ 
regiment, and commanded it at the bat- 
tle of Gettysburg, and until its term of 
service ended. After the war Colonel 
Proctor formed a law partnership at 
Rutland, Vermont, with W. G. Veazy, 
but in 1869 he gave up law practice and 
accepted the office of manager of the 
Sutherland Falls Marble Company. In 
1880, when that @ompany, with another, 
united as the Vermont Marble Com- 
pany, one of the largest companies of 
the kind in the world, Colonel Proctor 
was chosen president, and in this position 
displayed rare executive ability. He 
took a keen interest in the welfare of 
the 1,000 workmen employed by the 
company, and presented them with a 
library of 3,000 volumes. 

He began his political career as a se- 
lectman in Rutland; later became a mem- 
ber of the Vermont legislature—1867, 
1868, 1888. He was a member of the 
state senate and president pro fempore— 
1874-1875. 

Colonel Proctor was elected Lieuten- 
ant-Governor of Vermont in 1876, and 
in 1878 was chosen Governor by 20,000 
majority. His administration of that 
office resulted in a reduction of state 
expenses, the passage of a law estab- 
lishing savings banks, a law compelling 
every tax-payer in the state to swear to 
his list, and a revision of the statutes of 
the state. He was a delegate to the Na- 
tional Republican Convention of 1884, 
and in 1888 was chairman of the Ver- 
mont delegation to the Chicago Na- 
tional Republican Convention. 

In March, 1889, he was chosen Sec- 
retary of War by President Harrison, 
and filled that position until November 
2, 1891, when he was appointed U. S. 
Senator by Governor Page, of Vermont, 
to succeed Hon. Geo. F. Edmunds, who 
had resigned. He took his seat Decem- 
ber 7, at the opening of the Fifty-second 
Congress. 

While Secretary of War, he gave 
special attention to coast and border de- 
fense, the building of modern guns for 
fortification and field purposes, the re- 


organization of the army, and the prepa- 
ration of new tactics to meet modern 
conditions. He gave unremitting atten- 
tion to the subjects of bettering the con- 
dition of enlisted men and raising the 
standard of recruits. The rations were 
improved, the rewards for soldierly con- 
duct raised, and the difficult subject of 
punishment received close attention. 

Under the lead of Secretary Proctor 
more wholesome legislation was secured 
for the army than at any previous time 
in an equal period. The country has 
reason for deep satisfaction in the pro- 
gress made during his administration in 
the work of national defense. He gave 
his attention to this vital subject from 
the moment he entered upon his duties. 
His personal experience at the time of 
the St. Albans raid gave the question 
of border defense along the Great Lakes 
its proper weight in his mind in relation 
to the great and pressing problems of 
harbor protection. His work was quiet, 
but effective. He soon created unusual 
interest in the committees of the House 
and Senate in charge of this matter. 
His plain and practical presentation of 
the fact that our great cities, both on 
the sea and lakes, were utterly defense- 
less soon carried conviction and gained 
general support for an appropriation as 
large as could be profitably expended 
within the year for the purchase of sites 
for fortifications for the construction of 
batteries and mines, for establishing the 
great gun factory at Watervliet, N. Y., 
and for the manufacture of heavy guns 
for sea-coast defense. 

In 1892 Senator Proctor was elected 
to fill both the unexpired term of Sen- 
ator Edmunds and also the succeeding 
term. He was re-elected in 1898, and 
his present term will expire in 1905. 
Early in 1898 he visited Cuba, and his 
speech in the Senate on the Cuban re- 
concentrados after his return attracted 
wide attention. Senator Proctor, in 
addition to being chairman of the Sen- 
ate Committee on Agriculture and For- 
estry, is also a member of the Commit- 
tees on Military Affairs, Fisheries, the 
Philippines, and Industrial Expositions. 
His home is at Proctor, Vt. 
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A NATIONAL IRRIGATION POLICY.* 


By SENATOR H. C. HANSBROUGH. 


HE purpose of this policy is to 

assist in providing homes for the 
rapidly increasing population of the 
country. President Roosevelt stated 
the case in a few words when he said 
in his message that ‘‘ successful home- 
making is but another name for the 
upbuilding of the nation.’’ 

To say that the national govern- 
ment cannot, within the Constitution, 
do its part in the development of the 
latent wealth that exists in a region 
that is nearly one-third of the total area 
of the United States is to discredit the 
genius of the American people. To 
say that we may not utilize the waste 
waters that pour down from the moun- 
tain heights, and by applying these 
waters to public lands that would other- 
wise be worthless make two blades of 
grass grow where none grew before, is 
to admit that national progress has 
reached the end, and that we are hence- 
forth doomed to slow decay. 

If I may be pardoned for referring to 
the constitutional features of the case, 
I find that it has been deemed expe- 
dient under the Constitution to con- 
struct large reservoirs at the headwaters 
and along the tributaries of our great 
rivers for the benefit of navigation, and 
incidentally, not accidentally, these res- 
ervoirs have been and are now being 
used as storage places for millions of 
saw-logs. Insome instances navigation 
has come to be the incidental and log 
storage the chief purpose. Appropria- 
tions for this work have been made, 
amounting to many millions of dollars, 
directly from the Federal Treasury. 
By the terms of this bill it is proposed 
to devote the receipts from the sales of 
public lands to the improvement of the 
lands, converting the desert into pro- 
ductive fields and pastures and making 
homes for homeless people. It is pro- 
posed to conserve the torrential waters 
of the streams and put them upon the 
plains for the primary benefit of the 


husbandman, the incidental protection 
of navigation, and the ultimate and 
permanent benefit of the nation. Touch- 
ing this phase of the question, the 
President very aptly says that ‘‘ the 
storing of the floods in reservoirs at the 
headwaters of our rivers is but an en- 
largement of our present policy of river 
control, under which levees are built on 
the lower reaches of the same streams.’’ 

It will be a difficult task to find a 
constitutional distinction between these 
two classes of work. Had the recla- 
mation of the public domain been a 
burning question when the Constitution 
was framed, perhaps the gentlemen who 
are now interested in the deepening and 
widening of channels and the storage of 
saw-logs for the benefit of navigation 
would be without as well as within these 
doors clamoring for recognition under 
the general-weltare clause of our organic 
law. Noone has thought of complain- 
ing of the policy of opening rivers to 
navigation at government expense, so 
that settlers might go in and lay out 
new fields of enterprise and industry, 
and there has been no objection to keep- 
ing these rivers open at government 
expense, so that the people could mar- 
ket their products. It would be a bold 
mathematician who would undertake to 
compute the amount of public money 
spent in this way. It is conceded that 
great national benefit has resulted, so 
we do not stop to ask the cost. 

The advocates of a national irrigation 
policy submit a plan whereby large 
areas of land now practically worthless 
may be opened, not at government ex- 
pense, but at a cost to be assessed 
against the land. Out of these activi- 
ties will come a new demand for manu- 
factured products. This will make 
New England a party ininterest. Penn- 
sylvania and Ohio will secure a share of 
the new orders for steel. The South 
will find an additional market for her 
cotton and tobacco. 


* Extract from a speech delivered in the United States Senate February 6, 1go2. 
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The urgency of the case lies in the 
fact that the public domain in the humid 
and sub-humid sections of the West is 
well-nigh exhausted. The frontiers of 
western settlement are on the very verge 
of the arid and semi-arid region. In- 
deed, a large proportion of the home 
seekers of the past two years, in their 
eagerness for lands, have pushed on be- 
yond the humid into the semi-arid areas. 

It shouid be understood at the outset 
that the plan proposed by this bill does 
not require a great outlay of money ; 
that it does not contemplate a ‘‘ raid 
upon the Treasury.’’ Neither is there 
the slightest probability of an over- 
production of small grains asa result of 
the successful operation of the project. 

The cost is limited to the proceeds 
from the sale and disposal of public 
lands in the thirteen states and three 
territories named in the bill. This 
would involve a sum aggregating, per- 
haps, $2,500,000 per annum, according 
to official reports on the present income 
from this source. It is provided in the 
bill that the cost of construction of each 
irrigation project shall be paid by the 
persons directly benefited. Thus the 
money expended would constantly be 
recouped or repaid to the reclamation 
fund, making the system automatic and 
self-sustaining. 

As to the fear of overproduction of 
farm products, there is no ground what- 
ever for alarm. While it is true that 
there are in the great West about 
600,000,000 acres of lands which might 
be irrigated, the essential fact is that 
there is not sufficient water available, 
and never will be, to reclaim more than 
Io per cent. of the whole area, or about 
60,000,000 acres. It should not be 
taken. for granted, however, that the 
whole of this area would be irrigated 
from government works. ‘The irriga- 
tion experts of the Geological Survey, 
basing their calculations upon the most 
thorough investigations in the field, give 
it as their opinion that 20,000,000 acres 
would be the limit of land irrigated from 
waters conserved by government enter- 
prises, but that this would serve as a 
nucleus about which private effort would 
reclaim an equal amount, or 40,000,000 
acres in all. 
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With the disposal and settlement of 
more than 13,000,000 acres of the pub- 
lic domain in 1900, the average Decem- 
ber prices for all farm products in 1901 
were much above the average prices for 
any year as far back as 1892; so that 
the rapid settlement of the public do- 
main cannot truthfully be said to have 
affected detrimentally the prices of farm 
products ; nor can it be maintained that 
the opening of a little more than half a 
million acres annually by means of irri- 
gation would result in overproduction. 
On the contrary, it is the history of all 
irrigated sections that the output of 
bread foods from irrigated lands rarely 
meets the local requirements. 

Wherever irrigation has been success- 
fully applied large communities have 
grown up. New mines have been opened 
in the adjacent mountains, manufac- 
tories have been established in the val- 
leys, and railroads have been extended. 
Naturally these enterprises bring in 
large numbers of people. All students 
of irrigation will attest the declaration of 
the fact that grasses, fruit, and vege- 
tables are the chief products that come 
from irrigated lands. In recent years 
there has been a great scarcity of forage 
for stock. The large ranges are being 
gradually denuded of their grasses, and 
in many instances stockmen have been 
obliged to decrease their herds. ‘The 
natural consequence is a falling off in 
the number of beef cattle in the West 
as compared with the increase in popu- 
lation, and an inevitable increase in the 
price of meats in all the markets of the 
country. The inauguration of a broader 
and more general system of irrigation 
would be a great boon to the stockmen, 
as well as to the consumers of beef. 
With hay selling at from $8 to $13 per 
ton, the irrigator would devote himself 
to the production of grasses, thus solv- 
ing the problem which so closely con- 
cerns the owners of herds. 

The necessity of immediately adopt- 
ing some definite policy with respect to 
irrigation arises from the fact that under 
existing land laws sources of water sup- * 
ply are being seized upon with great 
rapidity, largely by men who are not 
able to utilize them and who are hold- 
ing them for speculative purposes. For 











example, a man may secure control of a 
spring or locality where water might be 
held to irrigate 10,000 acres. He holds 
this for his cattle or for raising forage. 
He has not the means to conserve the 
water, nor could he do this profitably. 
It is of no particular interest to him 
whether 50 or 100 families or more might 
make homes upon the vacant land ad- 
joining. If he could build the works, 
if he could get the people there, and if 
having them there he could exercise gov- 
ernmental control over them, he could 
make a fortune; but he cannot do it, and 
so these public lands around him lie idle. 

There are thousands of such instances. 
In one way or another control of the 
situation is rapidly passing away from 
the people, and vested rights are grow- 
ing up. This absence of wise control, 
if continued, must result in the arid 
West remaining thinly populated, in- 
stead of furnishing opportunities for 
millions of people. Nothing less than 
prompt action on the part of Congress 
can prevent this calamity. 

The construction of works of reclama- 
tion by the government does not neces- 
sarily involve the actual irrigation of the 
land by the government. By saving 
the floods or by constructing large diver- 
sion works, taking water from a river 
and turning it over a divide, it becomes 
possible for the settlers to build their 
own distributing systems in the same 
way that the pioneers have done. 

The people who originally came to 
the arid West found a scanty but widely 
distributed water supply, which they 
proceeded to utilize. This they have 
done up to the limit of the available 
sources. There are other vast quantities 
of water, however, which are beyond the 
reach of settlers, and cannot be used 
until regulated or conserved. It is im- 
possible for a home-seeker to go out 
upon the desert and, unaided or by co- 
Operation, build great reservoirs such as 
are constructed in other countries by 
the government. 

For several years past our trade with 
‘foreign countries has been phenomenal. 
This is especially true as respects our 
exports. First we tempted the foreign 
appetite with our bread foods, and soon 
the whole world began to buy. Then 
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we sent across the seas the samples of 
our mechanical skill. Orders have been 
pouring in for our manufactured goods, 
until now our modern railway equip- 
ments, our electrical appliances, our 
steel bridges, our farm machinery, and 
a hundred other mechanical appliances, 
the product of American mills and fac- 
tories, are to be found in successful use 
around the globe. 

The demand has been so stupen- 
dously great that we are justified in paus- 
ing to ask if it is to continue indefinitely. 
The answer is that ultimately there 
must be a limit to the ability of foreign 
countries to buy ; that in the very na- 
ture of things the demand cannot out- 
run the supply. Indeed, there are evi- 
dences that the manufacturer must soon 
turn again to the good old home market 
if he would keep his enlarged factories 
in operation When he does, he may 
not find the home market ready to take 
all his surplus products. Reveling in 
the saturnalia of trade with foreign 
countries covering the past half dozen 
years, he may have overlooked the 
prime duty of urging an important line 
of development, namely, the expansion 
of domestic resources. He will find the 
arid region of his own country un- 
claimed. He will find the mountain 
torrents going to waste, Congress hav- 
ing failed to authorize their utilization 
in the interest of home-building. He 
will find a multitude of men crowding 
the great cities who should be adding 
wealth to the nation and bettering their 
own condition by tilling the soil. 

This presents but one of several ne- 
glected opportunities. Thebestindusrty 
is home industry. The best market is 
the home market. The most substan- 
tial and enduring wealth is that wealth 
which is permanently attached to the 
nation as a result of domestic enterprise. 
The foreign market is in many ways a 
transitory thing. Wecontrol it to-day ; 
to-morrow it may be lost to us. We 
put our highest hopes in it with the 
ever-present danger of having them 
shattered. A policy of self-reliance is 
the best policy with nations as with 
men. It is the pursuit of this policy 
that has brought us greatness as a na- 
tion and as a people. 
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THE MAY FLOOD (1901) IN THE SOUTHERN APPA- 
LACHIAN REGION. 


L 
IN THE CATAWBA RIVER VALLEY, NORTH CAROLINA. 


By WADE H. HARRIS, 
Of the Charlotte (N. C.) Observer. 








HE disastrous freshets in the val- 

ley of the Catawba River during 

the past year have set the people to 
thinking, and they will hail with delight 
any practical scheme that may be ad- 
vocated to lessen the danger from these 
floods in the future. The matter has 
been very thoroughly discussed since the 
heaviest flood of the series occurred, last 
May, and the conclusion has _ been 
reached that the destructiveness of the 
flood is to be attributed not so much to 
the amount of rainfall as to the destruc- 
tion of the forests along the headwaters 
of the Catawba and its tributaries. The 
contention is made by people who have 
lived along the Catawba River all their 
lives, that while the recent rainfall has 
not been unprecedented, the destruction 


A FLOODED FARM, 


wrought by the freshets last year is 
without a parallel. 

The characteristics of the Catawba 
River floods have undergone a sudden 
and alarming change. In previous years 
all floods along this river rose slowly. 
The water stagnated like a mill-pond 
over the bottom lands and, gently re- 
ceding, left a deep, rich deposit on the 
already fertile bottoms. The floods 
have changed, therefore, from an agency 
of good to the farmers to one of abso- 
lute destruction—a quick, tumultuous 
rise of waters and a swiftly rushing 
current that tears up the soil down to 
the rocks and hard clay and leaves bar- 
ren wastes. This extraordinary and 
deplorable change in the characteristics 
of the floods has followed the laying 








ORCHARDS AND FIELDS UNDER WATER, WITH RESIDENCE AND 


OUTBUILDINGS THREATENED. 





i 
i 








waste in recent years of thousands of 
acres of woodlands in the western part 
of this state. 

The illustrations accompanying this 
article were taken along the Catawba 
River during and after the flood of May 
21, 1901, and a study of them will give 
a better idea of the destruction wrought 
than could be obtained from any written 
description. 

The rainfall which produced this flood 
began falling along the Catawba and its 
headwaters on May 18 and ended on May 
21. The rise of the river was very rapid, 
and the current was at different points 
10, 12, and 15 miles an hour, making an 
average of over 12 miles. This was in 
the lower section of the state, where a 





VIEW OF A CORN FIELD BURIED UNDER A BED O 


TO SIX FEET IN DEPTH. 


current of that swiftness was unprece- 
dented. Along the upper Catawba the 
current was, of course, much swifter. 
So rapid was the rise that farmers had 
no chance to take measures for safety, 
and great numbers of cows and hogs 
were lost. 

In many places residences which had 
never before been approached by the 
river were partly submerged, but it was 
not until the flood had subsided that the 
farmers obtained an idea of the extent 
of the devastation it had wrought to 
their lands. Some bottoms were buried 
under a deposit of sand varying from 
two to eight feet in depth, while others 
were washed out tothe bareclay. These 
two peculiarities of the flood are shown 
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in two of the illustrations. One is that 
of acorn field destroyed by a deposit of 
sand. Hereand there the photographer 
could see the corn tassels protruding 
from the sand. ‘The railroad embank- 
ment to the left prevented this bottom 
from being washed out and caused the 
deposit. 

At other points along the river steep 
hillsides brought about the same results. 
The other illustration in question shows 
where the soil was washed away to a 
depth of eight feet. The tips of the 
‘“cow root,’’ as it is known by the 
farmers, held up by the man, are yet in 
the hard clay down to which it had 
grown. The leaves at the top show the 
former level of the bottom land. These 
pictures represent the con- 
ditions prevailing to a 
greater or less extent along 
both banks of the Catawba 
in McDowell, Burke, Cald- 
well, Alexander, Catawba, 
Iredell, Lincoln, Gaston, 
and Mecklenburg counties. 

The most serious aspect 
of the situation is that in 
most cases the damage to 
farm lands, if not perma- 
nent, will outlast the pres- 
ent generation. The cut- 
ting down of the banks 
have lowered them so that 
in the future the lands will 
F SAND Two be more at the mercy of 

floodsthanever. Thecrops 

will be damaged as much 
by the small freshets now as they were 
by the larger and less frequent floods of 
the past. 

Mr. E. W. Myers, of Chapel Hill, 
who is connected with the United States 
Geological Survey, made a tour of the 
Catawba River valley a week after the 
flood, and estimated the apparent dam- 
age to farming lands at $500,000; but 
this estimate is probably below the 
mark. In his official report he says: 
‘* The whole secret of the bad effect and 
extent of the flood lies in the deforesta- 
tion in the western part of the state. 
Along the Linville River and in all parts 
of western North Carolina the country 
is being stripped of trees, and this is fol- 
lowed by forest fires, which sweep away 
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all undergrowth. When [ 
the rains fallon such land | 
there is nothing to retard | 
the current of the water. 
With great force it strikes 
theriver. The velocity of 
the Catawba is increased 
by the mad violence of the 
water, and the current de- 
velops a wonderful and 
dangerous power. Every 
man who lives by the river 
says without hesitation 
that the cutting away of 
the timber is entirely re- 
sponsible for the serious 
floods.’’ 

There have been two 
notable floods in the Ca- 
tawba River in the past. 
The first was in 1848, and 
the second was in 1876. 
In neither instance was 
there any damage to farm 


lands. ‘The water rose ¥EIGHT FEET OF 
slowly and receded gently, CLAY. 


leaving the river bottoms 

richer by a deposit of 

fertile sediment. ‘There is no govern- 
ment record of the rainfall during those 
periods, but Catawba River land-owners 
say that there was as much water in the 
bottoms during the freshet of 1876 as 
there was last May. 

The official reports of the Weather 
Bureau are interesting as bearing out 
the theory that the destructiveness of 
the floods of recent years is due to for- 
est denudation. ‘The heaviest rainfall 
of last May was 8.86 inches, at Marion, 
on the r9th and 21st. At Morganton 
it was 4.50 inches and at Charlotte 3.60 
inches. On September 22 and 23, 1898, 
the rainfall at Marion was 7.11 inches, 
at Morganton 4.77, and at Lenoir 6 
inches. On October 21 and 22, 1900, 
the rainfall at Marion was 7.97 inches, 
and at Linville 9.50 in one day (October 
21). The rainfall at Morganton was 
5 inches on October 11, 1897; 8.67 
inches on July 3-8, 1896; 5 inches on 
October 13, 1893; 6.60 inches on Sep- 
tember 9-13, 1893, and 5.80 inches on 
September 22, 1892. Morganton is 
about central of the Catawba head- 
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SOIL GONE. A ‘‘COW ROOT’’ IN THE HARD 
THE TOP WAS FORMERLY AT THE 


SURFACE OF THE LAND. 


waters, and the rainfall there is about 
an average of the mountain sections. 
Bearing out the theory of forest pro- 
tection for the prevention of floods is 
the experience of Dr. P. L. Murphy, 
superintendent of the state hospital at 
Morganton, and it is a practical illus- 
tration of how the proper care of forest 
growth affects the flow of water in a 
stream. The state hospital obtains its 
water supply from a stream in the South 
Mountains, known as Black Fox Creek, 
and owns 400 acres of land, including 
its head springs and watershed. For 
twenty years past no timber has been 
cut on this reservation, there have been 
no forest fires, and the ground is thickly 
covered with leaves, mold, and under- 
growth. Near by is another stream of 
the same size, but the hills that shelter 
its head springs have been denuded of 
timber, and the leaves have been fre- 
quently burned. Dr. Murphy had the 
volume of water in each stream accu- 
rately measured last year, in May and 
again in August. Between those pe- 
riods the Black Fox Creek had lost only 
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10 per cent. of its volume of 
water, while the loss in the 
other stream was 38 per cent. 

The three agencies at work 
in the destruction of the for- 
ests are the woodman’s axe, 
the tanbark stripper, and the 
forest fire. ‘The chips and de- 
bris and the dead trees left by 
the two first named feed the 
latter and facilitate its work of 
destruction. The destruction 
of the forests in North Carolina 
is really a work of recent years, 
and has been carried on to an 
alarming extent within the past 
twelve months. It has become 
a very serious matter, and the 
need for some measures to put 
a stop to it is urgent. The 
only remedy is government pro- 
tection, and the people of the 
state look to it for the salvation 
of their forests. It is certain 
that if the denudation of the 
forests of the Appalachian 
Range is not stopped, there 
will be a recurrence of these 
floods in a more aggravated 
form. 

The establishment by the 
national government of forest 
reservations appears to be the 
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only solution. The state laws for the 
protection of the forests are inadequate, 
and were they of a character more 
nearly suited to the case, it is doubtful 
if the state would be able to secure their 
proper enforcement. The constantly 
increasing danger from floods and the 
ravages to crops and farm lands is a 
serious thing in itself, but coupled with 
this is the rapid sacrifice of the noblest 
forest lands east of the Rockies. 


The interest manifested by the people 
of this state in the establishment of a 
national forest reserve in western North 
Carolina is manifested in a special act 
passed last year by the legislature, which 
gives to the United States the power to 
acquire by purchase and condemnation 
lands in the high mountain regions of 
western North Carolina, and authoriz- 
ing Congress to legislate concerning the 
control of said acquisition. 


THE MAY FLOOD IN EASTERN TENNESSEE. 


By H. B. AyYREs, 


U. S. Geological Survey. 


HE mountain torrents of eastern 
Tennessee, like other torrents, are 
habitually surprising to non-resident 
people; even the mountaineers, who 
have lived among them since childhood, 
sometimes lose buildings or fences, or 
have fields gullied by the overflow of 
the streams ; roads are blocked by every 
freshet, but farmers and the town people 
of the river valleys suffer most notably. 
The mountaineer is near the source 
of the stream and can see the storm 


and its intensity and provide somewhat 
against it ; but the valley people seldom 
have much warning of a coming flood. 
The most thorough destruction, too, 
occurs along alluvial bottoms, at those 
points where the torrents capriciously 
change their courses or leave their loads 
of boulders, sand, or clay during one 
flood, to be carried further during an- 
other. The most dangerous places are 
near the points where the beds of the 
streams lessen their grade and the tor- 
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rents change to quieter streams. Here 
boulders are left during one freshet in 
bars, guiding the current, until a greater 
freshet moves them or formsa new chan- 
nel around them. MHere eddies collect 
silt and form fertile farm land that may 
either be swept away the next year or 
remain during many years of profitable 
cultivation. In addition to the move- 
ment and lodgment of earth and stone, 
driftwood has caused even more dam- 


WRECK OF A RAILROAD BRIDGE, DOE RIVER, TENN 


age, especially to bridges, most of which 
would have staid had not floating forest 
debris, logs, buildings, and other bridges 
lodged against them and pushed them 
over or formed dams to spread the flood. 

The debris from the forest is com- 
posed largely of branch wood, logs, and 
uprooted trees left along banks and bars 
by former freshets; but in this flood 
were also many culled logs, fresh from 
stump land, valuable logs from broken 
booms, and a very large number of 
freshly uprooted trees, torn from river 


FORESTRY AND IRRIGATION. 





March, 


banks and from wooded islands, or- 
chards, and flats. A large portion of 
other debris consisted of fence rails, 
slabs, edgings, and lumber from saw- 
mills; wreckage from barns, outhouses, 
houses, stores, mills, and bridges, among 
which there was much furniture and 
machinery. 

The amount of damage isvery difficult 
to estimate, owing to its variety and the 
far-reaching effect of the changes made. 
Besides the usual items of loss, 
such as human lives, domestic 
animals, buildings, mills, logs 
and lumber, bridges, railroads, 
wagon roads, and growing crops, 
agricultural and other lands were 
washed away or gullied, de- 
prived of humus, or covered 
with sand or other debris. The 
streets of towns and villages were 
covered with slime, and wells 
have been filled with polluted 
water. The flood was followed 
by epidemics of fever and dys- 
entery. Stagnation of business 
and the discouragement of enter- 
prise was caused through lack of 
transportation. 

Several of the counties of 
eastern Tennessee suffered a di- 
rect loss of over $1,000,000 each. 
Four railroads in Carter and 
Washington counties lost $300, - 
ooo by damage to tracks, bridges, 
and buildings. 

Why so much damage? 

There has been much careless- 
ness in placing buildings, bridges, 
roads, and railroads in exposed 
=| situations, and few people have 
considered the increased liabil- 
ity to floods through the effect 
of fire. grazing, and clearing 
upon the forests that once covered the 
mountain sides. 

Rain must fall before it can run off, 
but the rapidity of the run-off may be 
greatly modified. How much was the 
run-off modified in this case? Before 
the flood the streams were full and the 
ground was thoroughly saturated ; they 
could hold no more water; then the 
heavy rain came, during which 8 8 
inches of water fell in 12 hours. ‘The 
amount of water to be disposed of was 
unusually great. In this region there 
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are no lakes and nodams of importance. 
There is very little to affect the run-off 
of water except the forest and other 
vegetation. In all his work, since the 
region was first settled, man has done 
nothing worth mentioning that has had 
atendency to retard the run-off of water, 
but his logging, clearing, road-making, 
ditching, cultivation, and pasturing of 
land all have tended to increase it; 
greatly increased floods have resulted, 
and under present conditions may be 
expected in the future. 

The river waters in the flood of last 
May were five to ten feet higher than 
ever known before, and when a similar 
abundance of rain and ground water 
combine again a greater flood may be 
expected. This will be the result un- 
less we change our customs somewhat 
and keep the surface of the earth better 
covered, avoid making roads in stream 
beds, leave brush and trees growing along 
streams, and have ravines and gullies 
obstructed by forest growth. Damsalso 
should be avoided, as, by bursting, they 
increase floods. 

The value of the retarding effect of 
forest debris is a factor very difficult to 
determine. Mountaineers, who are close 
observers of such matters, say the for- 
_ est, especially where the ground is well 
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covered by brush, leaves, and humus, 
and where roots make the soil porous, 
greatly retards the water and causes 
more of it to soak into the earth, while 
the cleared land, especially old pastures 
where the earth is compacted clay, sheds 
water rapidly. These thoughtful men 
undoubtedly have the right view. Evi- 
dence on this point is abundant and can 
be seen by any one walking over the 
ground. It is perhaps needless to discuss 
it. Itissurprising, afterlooking over the 
field, that these floods are unexpected to 
anybody. ‘There is abundant evidence 
in the alluvial deposits along the water- 
courses of the former volume and power 
of the torrents before the mountains 
were wooded. And why should there 
be surprise as we cause a return to that 
condition by clearing away the forest? 
These effects are to be expected by every 
reasoning person familiar with the cir- 
cumstances. They are known to the 
observing people of the region. Why 
should the national government hesitate 
in a poliey to ease or prevent the in- 
crease of these torrents while the adapt- 
ability of these mountains to forest 
growing, rather than agriculture, sup- 
ports the reasonable demand of the 
people for whatever protection can be 
secured against floods ? 


COLORADO FOREST FIRES IN 1901. 


By HENRY MICHELSEN. 


“JHE autumn seasons in Colorado 

i are becoming longer, dryer, and 
hotter as the denudation of the moun- 
tains proceeds. The precipitation cer- 
tainly is diminishing. ‘The tables given 
below are compiled from the reports of 
the United States Department of Agri- 
culture. 

The vegetation was so dry that fires 
were started from locomotives as late as 
the beginning of December, resulting in 
two considerable conflagrations at the 
foot of Mount Evans, north of the South 
Platte Forest Reserve. 


FIRES IN FOREST RESERVES. 


The total number of fires in the re- 
serves was 140, causing damage to timber 


estimated at $5,375. Thisshowsexceed- 
ingly good work on the part of the forest 
authorities. To guard 3,000,000 acres, 
situated in a most broken country, with 
a loss of less than a thousand acres of 
live timber, is a feat denoting an admi- 
rable organization. 

The only fire which might 
Pike’s Peak have had dangerous conse- 
Reserve. quences originated at Rose- 

mont sawmill, in section 
13, township 15 south, range 68 west. 
It commenced on the night of Septem- 
ber 21 and burned until September 29. 
The mill was situated at the bases of 
Big Chief Mountain and Mount Rosa, 
When discovered the conflagration had 
gained so much headway that the set 
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Mean 
* a 
Igol. smorstlaly Remarks. shes taal Remarks. 
tempera- tion. 
ture. 
Degrees. Inches. 

PENI Sins 5 toe iS. 2 NOPE 6 ics cxGcssusesaeuwes 1.45 0.10 above normal. 

TRY: «6 iospree nk i 71.6 | 3.8 above normal........... I.10 1.10 below normal, same as 
July, 1900, the dryest July 
in 13 years. 

August...... 68.2 I.4.above normal. ......200. a7 0.75 above normal. 

September .. 58.8 Slightly below normal...... 0.65 0.30 below normal. 

October..... 49.6 2.6 above normal, highest in 0.60 0.60 below normal. 

records covering 14 years. 
November .. 40.0 4.8 above normal. At Den- 0.22 0.66 below normal, smallest 
ver the mean temperature precipitation for November 
was 45.6, the highest in 30 in 30 years. 
| years. 
Average temperature for six | Total amount of precipitation Deficiency in rainfall, 1.81 


months, 2.1° above normal. 


tlers of the whole region began to move 
their household goods and live stock to 
places of safety. 

A huge sawdust pile, with the slabs 
from a million feet of lumber, was burn- 
ing fiercely, throwing out streams of 
fire for a hundred yards. The wind 
was blowing a gale from the southwest, 
which drove the flames across the track 
of the Colorado Springs and Cripple 
Creek Railway into the lops and tops of 
the trees, which covered the ground 
thickly over forty or more acres, from 
which this lumber had been cut. The 
fire was traveling northward along East 
Beaver Creek up a ravine toward the 
summit of Mount Rosa. This moun- 
tain is heavily timbered, and there are 
large groves of pine and spruce upon the 
sides of Big Chief Mountain which must 
have perished had the fire beeri allowed 
to proceed in its course. 

James Parfet, a ranger, called for help 
upon the section men employed by the 
railroad, who were trying to save the 
bridge spanning East Beaver Creek, and 
with their aid cleared the ridge along 
the south and east lines of the fire. He 
sent another force to the base of the 
mountain to confine it within the limits 
of the gulch, which was in flames 
throughout its whole length. {[n this 
they were measurably successful, but 
on Monday, September 23, the confla- 
gration had nearly reached the summit 


for six months, 6.29 inches. 


inches, or 22.6 per cent. 


of the mountain in the vicinity of the 
saddle, which is here about 1,000 feet 
wide. By cutting a swath and by beating 
back the ground fires with shovels, the 
fire was mastered at this point, though 
traveling northward, however, until ex- 
tinguished at its outward limits, on Tues- 
day, September 23. Then the wind again 
rose, growing gradually stronger. Dur- 
ing this day and the following night trees 
were falling in every direction, but by 
the hardest kind of work the rangers 
succeeded in holding the ground they 
had gained to the east, south, and west, 
putting out hundreds of small blazes 
and preventing the spread of flames 
into the main body of timber. Some 
of the rangers had been at work in this 
manner for sixty consecutive hours. 
The danger was, however, not passed. 
Only on Sunday night, September 29, 
did Superintendent May, who had been 
on the ground all the week, consider 
the work of salvage complete. 

To appreciate the task performed it is 
necessary to be familiar with the condi- 
tions of western woodlands. By inces- 
sant labor in blinding smoke, in stifling 
air, in undergrowth so thickly matted 
that it impeded every motion, amidst 
winds so changeable that often the hot 
blast would fall upon them so suddenly 
as to make escape difficult, these men 
strove to save the fine forest cover of the 
sources of North and South Cheyenne 
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FOREST FIRES IN UNITED STATES RESERVES IN COLORADO DURING THE YEAR Igol, 
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3 5 3 3 8 >| + and East, Middle, and West Beaver 
Bo FSF | creeks. These streams provide the water 
OHO | ° for the cities of Colorado Springs, 
= = Pueblo, and the Cripple Creek district. 
Sere | g It is difficult to give the due meed of 
a praise to men achieving such results. 
- : | - The fire was undoubtedly of incendiary 
: — origin. 

“ik : | " A fire occurred in the 
PAS RAY South Platte outskirts of a lumber 
| - Forest Reserve. camp belonging to the 
ine 2 [os Rocky Mountain Paper 
“| Company on June 25, destroying timber 
- ; | - on an area of 190 acres, situated at the 
aut head of Tallow Creek, one of the main 
; | feeders of the north fork of the South 
ee ee Platte River. The fire originated on 
a +5 } 5 state lands, but also destroyed about 
aR - roo acres of governmenttimber. It was 
22 +8 = extinguished by U. S. Ranger Hooper, 
a7 4 | ve aided by seventeen resident volunteers. 
- = During the month of July three other 
ba? = g fires were extinguished in this reserve 
by Supervisor Steinmetz, aided by thir- 
Q:nm:o:|m teen local volunteers. The total area 
"eit is burned over was 280 acres, mostly grass 
: land, the damage to timber being esti- 

GB :8: | £ mated at only $200. 

“is In July there occurred four 
99m:9:|m Plum Creek fires at the headwaters of 
ean: | + Reszrve. Douglas Creek, three of 
—- : which were extinguished 
BBM IR: E without much damage, while one burned 

aa ee over an area of about twenty acres, de- 
a 5 ge stroying timber to the estimated value 
2s : I of $75. Fortunately the effect upon 

forest cover and water supply will be 
aa N but slight. 

On July 23 a fire oc- 
: White River curred at the headwaters 
ee ee g Reserve. of the north fork of 
— fe ote White River, destroying 
ona a ee twenty acres of live timber and dry 
brush and 280 acres of dead timber. 
This fire was probably caused by light- 
ia ce ning. Itoriginated in a most inaccessi- 
eS eat ? ble region in a windfall, and burnt itself 
out, causing no damage to the water 

c; aoven eee supply of the surrounding region. 
tig tt Another large fire occurred on Sep- 
ee a ae tember 26. It began outside of the re- 
43a oo = serve, in township 2 south, range 85 
SaPsgY 6 west, on Derby Creek. There was a 
@og ved " high wind and the country was quite 
23 ELE dry ; the fire spread with great rapidity 
LHARAEZ over open grass lands, through thickets 
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of Scrub Oak and the undergrowth of 
quaking aspen groves into the reserve. 
On October 16 the rangers finally mas- 
tered it, the precipitous and rugged 
formation of the ground greatly imped- 
ing their efforts. It destroyed 120 acres 
of live timber, principally spruce and 
pine; Quaking Aspen partially burned, 
400 acres; undergrowth, 50 acres; dry 
brush and dead timber, 60 acres, and 
grass, 17oacres. Thedamage to water- 
sheds was comparatively small, as the 
headwaters of the creek were not af- 
fected. 

The practical immunity 
Battlement of this reserve is to be 
Mesa Reserve. ascribed to the efforts of 

three volunteer fire as- 
sociations, which were formed for the 
purpose of assisting the government 
officers in the prevention of fires. The 
work of these associations has proven sc 
valuable that it is hoped the people liv- 
ing within the other reserves will also 
organize. It is certain that the protec- 
tion afforded by the government is val- 
ued very highly by the resident citizens. 


FIRES OUTSIDE OF THE RESERVES. 


Sparks from a locomotive 
Summit ignited the west slope of 
County. Mount Baldy June29. The 

blaze was extinguished on 
July 2, the railway people and the min- 
ers having succeeded in limiting the 
burning area by means of trenching and 
back-firing. About /ex square miles of 
timber were destroyed. 

On July 24 a large fire started 
Jefferson between Morrison and Pine 
County. Grove, caused by negligent 

campers. It was extin- 
guished about July 28 by employés of 
the State Land Board, the area burnt 
over amounting to about séx/een square 
miles, During the month of July five 
separate forest fires were burning at the 
same time. Only in one instance were 
the state officers able to locate the origin 
in sparks from a saw-mill operated on 
patented land. 

A great fire was observed on 
Park Mount Evans July 24. It had 
County. evidently originated from an 

abandoned camp, the dry 


weather permitting a rapid spreading of 
the flames. The mountain at night had 
the appearance of a volcano in action, 
and people came from great distances to 
watch the striking spectacle. About fev 
square miles of woodland were denuded. 

The latest fire of the season began at 
the foot of Mount Rosalie October 28, 
burning over seven square miles of fine 
forest growth, until it reached timber 
line, about December 1, when it died 
from want of fuel. 

On July 22 4 fire started in 
Boulder Boulder Canyon, near the 
County. property of the Alaska Gold 

Mining Company. Lack of 
material to feed on stopped it within 
forty-eight hours, but the timber of the 
canyon was destroyed over a distance of 
four miles. 

On September 14 a conflagration be- 
gan ata hunter’s campin a gulch at the 
foot of Woodland Mountain, near E]- 
doro, just above Quigley’s saw-mill. It 
destroyed all the timber in township 1 
south, range 74 west, and touched the 
adjoining townships. It ceased about 
October 10, after having denuded a dis- 
trict of some forty-four square miles, 
which contained the finest timber in 
Boulder County. The watershed of 
Middle Boulder Creek has been burnt 
to bed rock, and the sources of South 
Boulder Creek have been laid bare. The 
result must be disastrous to the farming 
interests of Boulder Valley. There is 
no tree cover left to prevent spring 
floods, and there will be no snows to 
feed the creeks during the late summer 
months ; hence there will be no water 
for late irrigation. The Denver papers 
claim that this fire was of incendiary 
origin, but it does not appear that any 
arrests have been made. 

On September 22 a fire started in the 
Silver Lake district, near Sunnyside, 
four miles east of Ward. This also was 
of incendiary origin. It ran over an 
area of fwenty square miles and burnt 
itself out in ten days. 

Boulder County is now practically a 
mountain desert. Timber for mining 
purposes will have to be brought from 
afar, and we may expect to hear of an 
appeal for aid in the establishment of 
reservoirs within a year or two. 














—_——4-—— 








1902. FORESTRY AND IRRIGATION. 115 


On September 26 the park 
Clear Creek between Santa Fé and Big 
County. Chief Mountain was dis- 

covered tobe onfire. This 
conflagration was of incendiary origin, 
and the parties having been brought to 
trial, two of them were fined /en dollars 
each, But for the efforts of the state 
timber appraisers and the county off- 
cials, the damage would have been very 
great. As it was, over fifteen hundred 
acres were burnt over. 

October 21 a fire started on the south 
slope of Leavenworth Mountain, four 
miles above Georgetown, denuding 
about 100 acres. Employés of the 
State Land Board, assisted by resident 
miners, kept it from spreading into the 
large timber of the main range. 

On September 28 a fire started 
Eagle on the mountains near Lime 
County. and Willow creeks, in the 
neighborhood of Red Cliff, 
from sparks scattered by a saw-mill 
which is operating there. An area of 
thirty-four square miles was denuded. 
The mining interests of Leadville will 
be severely affected, for the reason that 
this district hitherto supplied all the 
timbers used in that important center. 
On July 11 a fire started at 
Larimer a point on the western slope 
County. of the Medicine Bow Range, 
24 miles west of Loveland, 
in a locality containing the heaviest 
timber remaining in the state. This 
tract is forty by sixty miles in extent. 
Fortunately, only about 1,740 acres were 
denuded, but the loss was 12,000,000 
feet of standing timber, 11,000,000 of 
which belonged to the federal govern- 
ment and 1,000,000 to the state. 
The counties of the west- 
The Western ern slope which suffered 
Slope. so severely last year had 
but slight damages to re- 
cord during 1901. The people are de- 
termined that fires shall be stamped 
out. 


Approximately ove hundred 
General  sguare miles of timber lands 
Results. were laid bare during the 

summer of 1g01. There is 
now not a single county in the state 
which does not show continuous fire 
scars. ‘The state government officially 


says that a timber famine is imminent, 
and that recourse must be had to a res- 
ervoir system if the irrigated lands are 
to be watered according to their needs. 

If the results of this destruction af- 
fected the people of the commonwealth 
alone, it might be said that, as they 
suffer from their own indiscretion, noth- 
ing further ought to be done in the 
matter. But Colorado is the mother of 
rivers. The fires at the headwaters 
of the Platte, the Arkansas, the Rio 
Grande, and the various water-courses 
combining upon the western slope into 
the river system of the Colorado del 
Occidente affect the nation at large. 
These streams are fed by the snows that 
whiten the Great Divide or by the springs 
emanating from them. With the tree 
growth stripped from the water-sheds, 
the snows will be melted by the first 
heat of summer, and the water will rush 
in torrents down the shallow beds of the 
Missouri, to the destruction of farm 
lands and homesteads ; and there are no 
true glaciers in our mountains which 
might supply a flow in the later part of 
the seasons. When once each year’s 
snows are melted, the supply of water 
is gone and the flow must stop. 

The remedy for all this destruction 
and waste lies in the hands of the fed- 
eral government. The government is 
the owner of the soil, but it pays no 
taxes. The mountain counties are poor. 
The state government, although anxious 
to prevent losses, is but rarely able to 
expend any money upon matters not 
strictly utilitarian, or what may be con- 
sidered as such by the party which hap- 
pens to be in power. The new law is 
working well, and the State Land Board 
has done all it could; but it is not only 
hampered by want of jurisdiction over 
the federal lands, but also by a contin- 
uous lack of funds; therefore the fed- 
eral government ought to care for its 
property. ‘That it is able to do this is 
proven by the admirable results achieved 
in its management of thereserves. All 
of the timber lands, both within and 
outside of the forest reserves, should be 
placed in charge of the Bureau of For- 
estry, the superintendents, supervisors, 
and rangers put under civil service rules, 
and the law rigidly enforced. There is 
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now much laxity in this regard. ‘The 
courts do not take hold of trespass and 
arson cases where only the property of 
the public is concerned as they do when 
individuals are wronged. All of this 
could be achieved out of the revenues 
created by a rational management of 
the forest lands. The need is apparent. 
All the reservoirs that can be built will 
not store water in the effective manner 
which is provided by the forest cover. 
In Algiers and Tunis can be seen the 


FORESTRY AND IRRIGATION, 


March,. 


remains of magnificent reservoirs, per- 
fectly dry, built two thousand years ago 
by the Roman Government. These res- 
ervoirs cannot be filled, because the de- 
nuded mountains will not let precipita- 
tion fall and because evaporation is ab- 
normal. In Colorado the evaporation 
now is about 65 inches annually; it 
becomes greater as the yearly tempera- 
ture rises. A preservation of the re- 
maining forests, therefore, is of per- 
emptory necessity. 


THE PLANTING OF EXOTIC TREES IN SOUTHERN 
FLORIDA. 


PART f. 


By Dr. JOHN GIFFORD, 


New York State College of Forestry. 


LTHOUGH no part of Florida is 
south of the Tropic of Cancer, and 
although no part of it is absolutely free 
from the danger of frost, the vegetation 
of that part of the state south of a line 
from Cape Canaveral on the east to Char- 
lotte Harbor on the west is distinctively 
West Indian in character. Although the 
danger of frost produces an uneasy feel- 
ing, it seems to be the case that those 
regions of the world which are just out- 
side of the frost limit, either at sealevel 
or on the mountains in the torrid zone, 
are superior for the production of cer- 
tain vegetables and fruits to regions 
which are hotter or colder. 

This may be due totwo circumstances: 
first, the meeting of two distinct vegetal 
zones, and, second, a slight check in 
vegetative growth rather favors the pro- 
duction of seed and fruit, and also per- 
haps the storage of starch. The first pro- 
duces a greater variety and the second a 
greater quantity of useful materials. By 
a cool check I do not mean either a frost 
or a freeze, but a temperature of about 
forty degrees for a short period of time, 
which is sufficient to stop vegetative 
activity. This does not apply as much 


to wood or to rubber as to fruits, such 
as those of the genus citrus or coffee. 
It reduces, however, the 


amount of 


weedy growth and checks extreme lux- 
uriance of growth, which is often a 
hindrance to the practice of forestry. 

Florida is the southern limit of sev- 
eral northern and the northern limit of 
many southern species. The range of 
a few trees extends through Florida 
into the West Indies and Central Amer- 
ica. ‘The most notable of these are the 
Live Oak (Quercus virginiana), the 
Cuban Pine (Pinus heterophylla), and 
the Red Juniper ( Juniperus virginiana). 
The Southern Red Juniper is considered 
a distinct species by many botanists, 
although the distinction is impercep- 
tibly slight. The Cuban Pine seems 
most at home on the mountains of 
Guatemala and Honduras. 

There are those who believe that it is 
best to enhance and unfold the native 
beauty of a region rather than decorate 
it with imported ornament. There are 
also those who believe that the proper 
thing to do, regardless of ornament or 
sentiment, is to introduce those species 
from all parts of the world which will 
grow best and produce the largest quan- 
tity of the most useful materials. There 
are many Australian, African, and In- 
dian species of trees which will grow in 
Florida, and both the federal and state 
governments would be neglecting a 
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KUKUI NUTS (ALEURITES MOLUCCANA). WHEN STRUNG ON A BAMBOO STICK BURN LIKE A 
CANDLE. 


plain duty were they to neglect intro- 
ducing and experimenting with exotics. 
Both the arid regions of our west and 
the coastal plain of our south are in 
need of considerable government codp- 
eration. A tropical experiment station 
has been established at Miami, Fla., 
and there is every reason for hoping 
that this may develop into an active 
center for the distribution of valuable 
exotic trees. ' 

The planting of trees yielding other 
products than fruit has been neglected 
in Florida. Tropical Florida covers a 


much larger area than many suppose. 
It is larger than Vermont, or New 
Hampshire, or New Jersey. ‘There are 
at least 10,000 square miles in Florida 
capable of producing tropical products. 
(Porto Rico contains only 3,550 square 
miles.) Although in this territory there 
is some danger of frost, it has great ad- 
vantages in that it is a part of our 
mainland, easily accessible and in very 
direct communication with the markets 
of the north. It is also a well watered 
territory, where water may be easily 
applied during periods of drought. It 
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is distinctively a forest country, emi- 
nently fitted for the production of wood. 
Rob it of its forest, and you will not 
only rob it of much of its beauty, but 
you will expose a soil which is natu- 
rally rather sterile to the abusive action 
of the elements. Already, owing to 
the wholesale removal of the Sand 
Pine (Pinus causa) from the great sand 
dune along the east coast for planta- 
tions of pineapples, the air is at times 
literally charged with a silicious dust, 
which is the most unpleasant feature of 
travel in that region. ‘here are large 
areas in Florida which, it seems to me, 
are in great need of the shade and pro- 
tection which trees afford. 

Among those trees worthy of intro- 
duction into or more extensive culture 
in Florida, the following deserve first 
place, or are at least worthy of a trial. 
I do not mean to suggest merely the 
planting here and there of a few trees, 
but acres and acres, so that Florida 
may become in time famous for the 
beauty, variety, and productivity of her 
forests, as well as a land of fruits and 
vegetables. 

Eucalyptus. There are no doubt many 
species of this remarkable Australian 
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genus which will grow in southern 
Florida. Onemay see large specimens of 
eucalyptus trees even in very remote 
places, such as the Isle of Pines. Outside 
of its home, it is most abundant in south- 
ern Europe, Algeria, South Africa, and 
southern California. /ucalyptus ros- 
trata, or Red Gum, is my favorite. It 
is a very hardy and valuable timber 
tree. It is fast growing, erect in habit, 
and on the whole a tree of great beauty. 
Its wood is hard, strong, durable, and 
reddish in color. In South Africa it is 
called ‘‘the farmer’s friend.’’ It grows 
in damp places, especially on the river 
flats of eastern Australia, and will prob- 
ably do very well, if properly tended, 
on the edge of the Everglades and other 
swampy districts. It is a very effective 
drainage agent, every tree acting as a 
powerful pump, since the quick-grow- 
ing leaves and shoots transpire tremen 
dously in the sun of the tropics. A 
gum called ‘‘ Red Gum,’’ which is ex- 
tensively used in medicine, is manufact- 
ured from this tree. It is probably the 
best known of the Gum Kinos of Aus- 
tralia. Seeds of this species may be 
easily secured, either from our seed 
dealers or can be ordered from reliable 
firms in Europe or Aus- 
tralia. 

Melaleca leucadendron 
(Cajeput Tree or Fever 
Tree) is a tree of Aus- 
tralia which has’ been 
strongly recommended 
for planting in damp ma- 
larial regions. This tree 
yields cajeput oil, which 
is much used in medi- 
cine. Baron von Mueller 
says that ‘‘ it deserves es- 
pecial attention as a trop- 
ical tree, fit to grow in 
malarial swamps, and 
containing in its foliage 
antiseptic and anti-mias- 
matic oil. It will grow 
where no Eucalyptus can 
be reared.’’ 

In the light of modern 
discoyeries in reference 
to malaria, it is, of course, 
improbable that these 
trees exert any very 
marked influence for 
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good in that line, except in draining the 
soil, which certainly tends toward the 
reduction of the mosquito pest. The 
presence of trees of any kind prevents 
the stagnation of water. 

Aleurites moluccana (Indian Walnut 
or Candle Nut). This tree is common 
throughout the tropics. It is a favorite 
shade and street tree in many tropical 


cities. It is very abundant in the Sand- 
wich Islands. Its nuts produce large 


quantities of oil, which is extensively 
used as a drying oil for paints and var- 
nishes. I have heard it said that fully 
10,000 gallons are produced each year 
in the Hawaiian Islands. ‘The nuts, 
when strung on a bamboo stick, burn 
likeacandle. The accompanying illus- 
tration is by Mr. H. W. Henshaw, of 
Hilo. The tree which yields such a 
useful oil and which is so easily prop- 
agated deserves to be much more ex- 
tensively planted. 

Scattered almost everywhere through- 
out the tropical coast towns of the world 
one sees Casuarina equisetifolia. 
At Palm Beach, Miami, and 
other Florida towns this tree 
has been extensively planted 
and is growing with magical 
rapidity. Itissometimes called 
the Toa Tree, and is also known 
as Beefwood. It is one of the 
most valuable forest trees of the 
world. It iseasily propagated, 
grows rapidly, and in places 
where few other trees would 
thrive. It is extensively used 
in various parts of the world 
for the fixation of littoral dunes 
of sand. Plantations of this 
tree on the Madras coast are 
now beautiful and valuable for- 
ests. By its vigorous growth 
it has fixed the sands in a perma- 
nentmanner. Its pliant, droop- 
ing limbs and foliage give with 
the wind and are in consequence 
uninjured by tropical gales. It 
will grow on the beach close to 
the salt water of the ocean. 
The accompanying illustiation 
shows the hairy foliage and pe- 
culiar habit of the tree. It is 
said that it was called Casu- 
arina because of the resem- 
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blance of its leaves to the feathers of the 
cassowary. It isof interest to note that 
the tree really has no leaves, but that 
the foliage consists of green thread-like, 
feathery, jointed branchlets. There are 
several large trees in Key West, and if it 
continues in favor as at present it will 
soon be one of the commonest trees of the 
Florida coast. It is called also the She 
Oak. (This tree should not be con- 
founded with the Silk Oak of Australia, 
Grevillea robusta. Thisisatree of great 
beauty, with orange-colored flowers in 
racemes, and frond-like leaves, which 
also grows wellin Florida, but the wood 
is not of extra quality.) The She Oak 
probably belongs somewhere in the order 
Amentacez, to which the oaks and wal- 
nuts belong. 

Cinnamomum camphora, the Camphor 
Tree. This tree has often been recom- 
mended for planting in our south. A 
circular (No. 12) of the Division of 


3otany, United States Department of 
Agriculture, was printed on the subject 


CAMPHOR TREE, SANTA BARBARA, CALIFORNIA. 
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CORK OAK NEAR SAINT RAPHAEL, FRANCE. 


in 1897. This tree grows well in culti- 
vation under widely different conditions. 
It has been naturalized in Madagascar ; 
it grows well at Buenos Ayres, in Egypt, 
southeastern France, Canary Islands, 
and to some extent in California. It is 
common in the Philippines, Formosa, 
and Japan. It is at home in Formosa. 
I noticed a thrifty Camphor Tree in a 
private gardenin Cuba. There are some 
fine old Camphor Trees near Cape Town. 
Large trees are growing in the temple 
courts in Tokio. 

In speaking of this tree for South 
Africa, Forester Hutchins mentioned a 
fact which is too often overlooked. 
‘*The Camphor Tree is strongly shade- 
bearing. It is the most shade-bearing 


of all the exotic timber trees hitherto 
introduced to South Africa.’’ The 
Camphor Tree might be used to im- 
prove and restore some of the depleted 
forests of our Gulf coast and Atlantic 
coastal plain as far north as South Caro- 
lina. In addition to yielding camphor, 
which is one of the most useful of all 
minor forest products, the timber is ex- 
cellent for the manufacture of chests and 
other purposes. There is value in every 
twig. The wood is easily worked, light, 
durable, and free from insect pests. I 
can see no reason why the Camphor 
Tree should not be extensively grown 
throughout the whole of the State of 
Florida. 

Quercus suber, the Cork Oak. Few of 
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us realize that the cork of a champagne 
bottle is worth more than the bottle. 
One may see large cork forests in south- 
ern Europe, especially in Spain, and also 
in Algeria, and I know of no reason 
why it should not be grown in our own 
south. The removal of the bark does 
no injury ; on the other hand, it is said 
it facilitates growth. The illustration 
shows some Cork Oaks in southern 


France, from the large limbs and the 
trunks of which the cork has been re- 
cently removed. These old trees yield 
cork for a long period of time, although 
one must wait several years before the 
first harvest. In the sandy pine lands 
of southwestern France the foresters are 
always elated when they can induce a 
species of Cork Oak (Quernus occident- 
alis) to grow satisfactorily. 


EARTHEN RESERVOIRS. 


By ArTHuR P. DAvIs 


U. S. Geological Survey. 


S° METIMES a farm is provided with 
a small water supply in the form of 
a well, equipped with a pump, or a small 
spring, furnishing insufficient flow for 
convenient and economical use in irriga- 
tion. In such cases it is necessary to 
have a small reservoir, so that the water 
can be accumulated and afterwards dis- 
tributed upon the irrigated land in a 
larger stream than the supply would 
furnish continuously. Such a reservoir 
must belocated above, or but little below, 
the surface of the ground, as it is neces- 
sary to draw the water off by gravity onto 
the land to be irrigated. It may be con- 
structed by building a small levee or dike 
three or four feet in height, of such form 
as is suited to the contour of the ground 
where it is located. The surface soil 
should first be removed, in order that 
there may be no great amount of grass, 
roots, or other vegetable matter either in 
the reservoir or along the embankments 
surrounding it. The bank should be 
built of loamy earth that may be com- 
pacted into an impervious body, and 
should, if possible, have a considerable 
admixture of clay andof sand. It may 
be placed in position by scrapers, and 
compacted by the trampling of horses 
or other animals, or by the use of a 
roller, the bank being kept moist to fa- 
cilitate the consolidation process. The 
height of the bank, of course, will be 
such as will give the required capacity 
of storage, and will be greater on the 
downhill edge of the reservoir than on 
others. At the lower end or corner a 


pipe will pass through the bank (pref- 
erably of iron), with a suitable valve, 
by which means water may be drawn 
off when needed for irrigation. 

Particular pains will be necessary to 
form a joint between the iron and the 
earth, so that the water will not follow 
the junction and cause a leak. The best 
practice is to imbed the pipe in concrete, 
the rough edges of which will make a 
good bond with the earth embankment. 

Such reservoirs as are practicable of 
construction on the above plan can be 
made available only where it is desired 
to accumulate the water into an irrigat- 
ing head, or to save the night flow for 
use in the daytime, or to store a few 
days’ supply until the time when most 
needed. Asa storage of storm waters, 
or to hold irrigation water for any con- 
siderable period, such a reservoir is im- 
practicable. Its relation of depth to 
area is so small that the evaporation is 
rapid, and this, together with the per- 
colation to be expected, soon exhausts 
its capacity. Moreover, the reservoir 
being entirely artificial, its cost in pro- 
portion to its capacity renders it im- 
practicable, unless the capacity is to be 
utilized over and over at frequent in- 
tervals. 

Where it is desired to store storm 
waters for a considerable period of time, 
as from a rainy season to a dry season, 
for purposes of irrigation, it is usually 
necessary to find some point where the 
construction is assisted by the natural 
topography, as in a broad ravine or 
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other drainage line, where banks sud- 
denly approach each other, and where 
an artificial embankment of modern di- 
mensions will complete the enclosure of 
a reservoir of considerable capacity, the 
water supply to be furnished by its own 
drainage basin or to be led into it by a 
ditch. 

Where it is practicable to build the 
structure of earth it is usually far 
cheaper than masonry, wood, stone, or 
any other construction possible. This 
possibility is dependent upon the exist- 
ence near at hand of suitable material 
for an earth dam, and in a less degree 
of an impervious earth foundation upon 
which it may rest. If the dam is not 
to be high, it is possible to safely con- 
struct it of earth upon a rock foun- 
dation by taking particular pains to 
make a tight bond between the earth 
and rock; but it is a difficult matter, 
and where its height will bring a heavy 
water pressure to bear it is usually not 
practicable to make a sufficiently tight 
bond between the earth and the rock. 
In such a case an earth dam may be 
built with a masonry core carried a 
short distance down into the rock and 
built up through the center of the dam 
as high, or higher, than the water sur- 
face is to be. 

Where the foundation is of earth this 
should be stripped of all organic matter 
down to a reasonably compact loam or 
clay, and the earth placed in the em- 
bankment should be freed from all or- 
ganic matter. The ideal mixure for the 
bank is clay and sand and gravel in ap- 
proximately equal parts, or in any pro- 
portions such that no one of the three 
shall constitute less than 20 per cent. 
nor more than 60 per cent. of the bulk. 
In general, the finer materials and the 
larger proportion of clay should be 
placed in the center of the dam and the 
side next the water, while the larger 
proportion of gravel should be in the 
down-stream half of the dam. ‘These 
materials may be placed by scrapers or 
carts, and should not be dumped in piles, 
but should be scattered in layers from 
4 to 6 inches in thickness, and sprinkled 
with a hose or sprinkling cart, so as to 
make them thoroughly moist, but not 
so wet as to constitute what would be 
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called mud. Whilein a moist condition 
the material should be well trampled or 
compacted by rollers. An ideal method 
of construction is to bring the material 
into place by means of scrapers, and to 
have a heavy sprinkling wagon, drawn 
by four horses, the wheels having wide 
tires and so arranged as not to track. 
The sprinkling cart then becomes a 
roller, and, together with the trampling 
of the men and horses handling the 
scrapers and the team drawing the cart, 
performs the office of compacting the 
embankment. The wagon should be 
kept moving and performing the func- 
tion of a roller, even though continuous 
sprinkling is not required. 

Where the material, and especially 
the clay, is sufficiently abundant, such 
a structure may be made virtually im- 
pervious. Incase the clay is scarce or 
must he hauled a long distance, it may 
be found advisable to build a core of 
carefully selected materials, mixed with 
a proper amount of clay and carefully 
‘‘puddled ’’—that is, moistened, mixed, 
and compacted. The rest of the dam 
may then be made of coarser materials, 
reliance for impermeability being placed 
upon the puddled core. The founda- 
tion of the dam should be rendered 
rough, so that there will be no definite 
horizontal joint between the dam and 
its foundation. This may be done by 
plowing deep furrows across the ravine, 
or, still better, by digging deep trenches 
parallel to the axis of the dam. The 
top width of the dam should be not less 
than five feet, and wider for higher 
dams. A good formula is five feet plus 
the square root of the maximum height 
of the dam. 

The slopes of the dam should be suffi- 
ciently flat so that there will be no 
danger of the earth rolling down the 
slopes—that is, they must be flatter than 
the ‘‘ angle of repose’’ of the material 
of which it is constructed. Conserva- 
tive slopes are 3 horizontal to 1 vertical 
on the water slope, and 2 horizontal to 
I vertical on the down-stream slope. 
Steeper sides may be given where the 
material is especially favorable and 
where important wave action is impos- 
sible; but it may be said that the water 
slope should not be steeper than 1 on 2, 
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nor the down-stream slope steeper than 
Toni. 

Where the lake to be formed is of 
considerable extent, so that wave action 
is likely to occur, it is advisable to pave 
the water slope with rock carefully laid 
in place by hand, to prevent the direct 
action of the waves upon the earth. 
This is especially necessary where the 
slopes are steep. 

Where there is great danger of bor- 
ings by gophers or other small animals, 


FORESTRY AND IRRIGATION. 


123 


the dam should be provided either with 
a masonry core or with a tight pavement 
on its lowerslope. This tight pavement 
may be made similar to macadam. 

Cast-iron pipe should be laid through 
the dam for the purpose of drawing off 
the water, provided with suitable valves, 
and surrounded by a bed of concrete to 
insure proper junction with the material 
of the dam, which should be very care- 
fully puddled and rammed about the 
concrete. 


MAPLE PLANTATIONS IN VERMONT. 


By GEORGE H. MYERS. 


OME twenty-seven or twenty-eight 
years ago prizes were offered by a 
certain ‘‘ Grange Society’’ for the best 
plantation of Hard Maple in the town 
of Pomfret, Windsor County, Vermont. 
As a result a number of small planta- 
tions were made, seven of which remain 
and were examined during the past sum- 
mer by the writer. 

In size the plantations vary from one- 
half to fifteen acres. The object in 
making them, aside from the desire to 
win the prize, was in all cases to estab- 
lish a sugar orchard. The ground se- 
lected for the plantation was in most 
cases side-hill pasture land of little value 
at the time of planting. In some cases 
the slope was so steep or the grass cover 
so thin that washing and gullying had 
already begun, and the soil was poor, 
thin, and rocky. In every case but 
one, however, the lower slopes of the 
hills were chosen, probably because of 
their greater accessibility in working the 
future sugar orchard. In obtaining the 
stock for planting, the method varied 
somewhat as to the care exercised, but 
was in the main as follows: 

Two men with a wagon went into 
the nearest woodland where maples 
were growing and selected young trees 
from six to eight feet high. In some 
cases the trees were lifted by forcing 
down an iron bar beside the tree and 
using it as a lever until the tree could 
be pulled up by the top. It was then 


placed in a wagon with more or less of 


the soil adhering to the roots. In other 
cases somewhat larger trees were used 
and were gotten out by hitching to the 
top achain drawn by a team of oxen 
or horses and pulling until the roots 
broke. Then the more or less muti- 
lated top was cut off and the trees put 
into the wagon. When a load was ob- 
tained the trees were carried to the 
planting area and dropped at intervals 
of from fifteen to twenty feet each way. 

Sometimes the trees were set in sepa- 
rate holes, and sometimes they were set 
in a twice-plowed furrow, and the roots 
laid into it without much care. It was 
impossible to discover whether the 
planting was all done in cloudy weather, 
but such was probably the case. In 
one instance the trees were dug up one 
day and set out the next, without much 
care between times. In another case, 
that of the largest plantation, where 
the stock used was six to eight feet 
high, the land planted was used as a 
sheep pasture for ten years following 
the planting, and since that time as a 
cow pasture. 

Such errors in method, due to care- 
lessness and ignorance, have not had 
so serious an effect as might be expected, 
because the species is a hardy one, and 
the locality is extremely well suited to 
its growth, as is shown by the size at- 
tained by the original growth and by the 
abundance, general thrifty condition, 
hardihood, and tolerance of the second 
growth of this species in the vicinity. 
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The cost of planting is difficult to 
ascertain exactly, as no records were 
made, and information rested merely 
upon the memory of those who did the 
planting. The value of labor is, and 
probably was at that time, $1.50 per 
day, and that of a horse fifty or seventy- 
five cents. The cost of planting would 
thus appear to be considerable, in view 
of the fact that only about one hundred 
trees were planted by each man per day; 
but the work was often done at odd 
times, which would otherwise have been 
wasted. Nocash expenditure was in- 
curred for labor, and none of the plan- 
tations have received any attention 
since their establishment. 

The present condition of these planta- 
tions is shown in the accompanying 
photographs. There are numerous 
‘‘blanks.’’ Grass is growing every- 
where between the rows, except in small 
spots. There has been no lateral crowd- 
ing, and the trees are therefore spread- 
ing and low-branched. On the steep 
slopes the leaf cover and root growth 
have been entirely insufficient to prevent 
washing of the soil. Nevertheless the 
owners seem to be satisfied with the re- 
sults, and the writer was told that a 
farm containing one of these future sugar 
orchards about four acres in extent had 





recently been sold for $200 more than it 
would have brought without the maples. 

On the Frederick Billings estate, in 
Woodstock, the town adjoining Pomfret 
on the south, several maple plantations 
of a slightly different character were 
made about twenty years ago, the largest 
being ten acres in extent. The stock 
used consisted of plants one foot high, 
secured in the neighboring woods, and 
set from thirteen to twenty-one feet 
apart each way ina piece of good hay 
land on a northeast slope, well protected 
on the south and west by high timber. 
The cost of this planting was $2 per 
acre. After the planting the grass was 
cut on the plantation to the value of $10 
an acre per annum for ten years, since 
which time the grass crop has decreased, 
until at the present time it barely pays 
the expense of cutting. 

The trees are for the most part stag- 
headed, sun-scalded, and much injured 
by scythe wounds at the base. Six 
or seven years ago White Pines were 
planted in rows between the rows of 
maples, reducing the distance between 
the trees by one-half in one direction, 
but not at all in the other. The white 
pine stock used consisted of three or 
four year old transplants. Although 
they grew slowly at first they are now 








SCENE IN TWENTY-EIGHT YEAR OLD MAPLE PLANTATION, SHOWING WASHING AND 
GULLYING DUE TO WIDE PLANTING. 
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doing excellently, in some cases growing 
2, or even 3 feet in height in a year. 
The above information shows that 
very poor judgment has been exercised 
in planting, and that there has been, 
and apparently is now, an utter lack of 
appreciation of the value of bringing 
about actual forest conditions in arti- 
ficial plantations in this section, though 
it is occupied by well-informed and in- 
telligent American farmers. The one 
primary fact that entirely escapes them 
(not to mention details of unskillful 
planting) is the fact that grass and forest 
trees are antagonistic types of vegeta- 
tion and cannot be grown with any 
striking degree of success upon the same 
piece of ground at the same time. 
Their idea seems to be that as a com- 








from the thinnings would produce im- 
mediately at hand the necessary fuel for 
boiling down the sap, while the above- 
described orchards will be dependent 
upon an outside source for fuel for this 
purpose. 

The effect of grazing is undoubtedly 
injurious in hardening the surface soil 
and in causing a more rapid run-off of 
the water. Still more injurious is the 
failure of the trees to form at an early 
age a continuous leaf canopy, which 
would help to retain the moisture and 
tend toward the formation of a good 
layer of humus and the prevention of 
soilwashing. The beneficial effect upon 
forest growth of retaining the moisture 
in the soil, even in this region of abun- 
dant and well-distributed rainfall, is 


THIS VIEW SHOWS BAD EFFECT OF WIDE PLANTING IN EXPOSED SITUATION. 


plete stocking is not advantageous in the 
mature orchard, it is therefore unneces- 
sary and unwise to plant a much larger 
number of trees than they wish to have 
at maturity. This idea is supported by 
the lesser cost of such planting, as has 
been described, by the fact that trees 
with full crowns and plenty of space 
about them are more often ‘‘ good sap 
trees,’’ and also by the necessity of hav- 
ing considerable room in which to work 
during sugaring time. The farmers lose 
sight of the fact that while the young 
trees are developing into sugar trees— 
that is, trees of about ten inches in 
diameter, breast high—it is better for 
them to mature under normal forest con- 
ditions ; also that the wood obtained 


well shown by the fact that in these 
plantations trees growing in slight hol- 
lows or in situations locally protected 
from the wind show better growth than 
those next to them on slight knolls. In 
general, for the Hard Maple, as well as 
for many other species, a proper degree 
of moisture is more important than a 
rich soil. 

After seeing the poor condition of 
these artificially planted trees it was 
interesting to examine results of some 
thinnings on small areas of volunteer 
second-growth maple in the adjoining 
town of Barnum. ‘The rate of growth 
on the remaining trees after the thin- 
nings were made was greatly increased, 
which shows that labor can be much 
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VOLUNTEER STAND OF PURE MAPLE TWENTY TO TWENTY-FIVE YEARS OLD, BADLY IN NEED 
OF THINNING. 


more economically expended in utiliz- 
ing and improving this natural growth 
which is to be found in patches of vary- 
ing size on almost every farm in Wind- 
sor County, rather than in trying to 
establish artificial plantations of maple 
on waste pasture land. For this pur- 
pose volunteer seeding of Red Spruce or 
White Pine is much better adapted for 
many reasons. The work of thinning 
natural or volunteer growth is simple, 


requiring nothing but common sense, 
such as is possessed by the average 
farmer inthis locality. Planting, on the 
other hand, to be successful, requires a 
knowledge of the principles of forestry, 
which is at present rarely to be found. 
For these reasons it is hoped that in 
future more attention will be paid to 
the thinning of volunteer second-growth 
maple, such as is shown in the accom- 
panying illustration. 


LIGHT OUT OF DARKNESS. 


By Guy ELuiotr MITCHELL, 


Editor The National Homemaker. 


WO years ago the eastern half of 

the United States knew practi- 

cally nothing of irrigation in the West 
or of the possibilities lying in the rec- 
lamation of arid America. It was hardly 
known that irrigation was practiced in 
thiscountry. Eastern papers published 
little or nothing on the subject. Editors 
considered that an article submitted to 
them descriptive of the ancient irriga- 
tion systems of Egypt, Syria, or Peru 


was of more general interest to their 
readers, and published it in preference 
to accounts of the wonderful irrigation 
works of California and Colorado. Now 
and again, when the question of the rec- 
lamation of the Great American Desert 
was discussed in a Sunday issue of some 
of the large dailies of the East through 
the medium of some facile pen, the sub- 
ject appeared as one of those fancy 
sketches of the distant future—an im- 
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agining of a later period of the world’s 
existence, when conditions shall have 
been well rounded out, when rapid transit 
shall have been reduced to a science far 
beyond the railroad achievements of to- 
day, when we shall beskimming through 
the air in ships, when living shall have 
been reduced to an exact science, with 
no waste, but with the utilization of 
every product and of every particle. It 
would be natural, looking ahead to this 
time, when every resource would be fully 
utilized, that all the waste water of the 
West should be conserved and made to 
produce crops. This was about as seri- 
ously and as practically as people in 
general took the question of the irriga- 
tion of the desert. 

There has come a change. ‘The east- 
ern half of the country is beginning to 
realize what the reclamation of the 
great empire west of the Missouri River 
would mean, and that it is a question of 
the day. Newspapers and magazines 
now publish many popular and interest- 
ing illustrated articles showing the great 
work which has already been done in 
irrigation, even as a beginning, and the 
magnificent results which would follow 
the watering of the 100,000,000 acres 
still susceptible of reclamation. The 
figures which can describe these results 
are large ones. Fifty million people, it 
is estimated, would occupy this western 
empire, and $1,250,000,000 has been a 
low estimate of its annual output. The 
addition to the national wealth would 
therefore be an enormous one. For 
many years this part of the country 
would depend almost exclusively upon 
the eastern half of the United States for 
its manufactured products, and the 
market which it would afford to our 
manufacturing states would, of course, 
be the best they could desire. 

This fact the press of the East has 
been quick to emphasize. From one 
cause or another the papers of the coun- 
try—those greatest of public educators— 
have come to consider the irrigation 
subject as a legitimate news question. 
The consequence is that more and more 
is being written about it and more and 
more people are learning of it. 

Most of the eastern papers have 
adopted the broad view that the con- 





quest of our deserts is a great nationa 
question; that inasmuch as private 
capital has about reached the end of its 
endeavor, and that as the general gov- 
ernment is the only party which can 
properly treat it, it is fitting that Con- 
gress should take up the problem and 
proceed to the reclamation of the arid 
lands in a systematic manner, reserv- 
ing the lands for the use of actual set- 
tlers and home-builders, in small tracts 
sufficient for them to make a living 
from for themselves and for their fam- 
ilies. 

Some few of the papers of the East 
and of the Mississippi Valley have as- 
sumed the position that these lands 
should not be opened and brought into 
competition with eastern farms; but 
this is very generally condemned asa 
narrow view. As well, it is answered, 
might the original thirteen states have 
decided that noadditionalterritoryshould 
be developed because it would come into 
competition with them. Moreover, this 
claim is born in ignorance, for the irri- 
gating of these western areas would not 
compete with the eastern farming inter- 
ests, but, on the other hand, would 
benefit them. In the first place, this 
opening of western lands would be a 
slow and gradual process, covering a 
period of many years. In the next 
place, the products of this region would 
not compete with the products of the 
eastern farmer. Most of them would be 
consumed in the West itself by the great 
mining and industrial interests which 
would be developed—for its mining in- 
dustry is yet ina state of infancy—while 
any surplus which might be produced 
would naturally go to meet the anxious 
demands of the Orient. Lastly, the de- 
mand of the West upon the manufactur- 
ing East would be so great that eastern 
factories, doubled in capacity, would 
furnish, with their added thousands of 
employés, a vastly increased market for 
the eastern farmer. 

Thus the country as a whole begins 
to know something of the possibilities 
of the reclamation of the barren wastes, 
the marriage of the thirsty lands to the 
flood waters, the conquest of this inland 
empire, the subjugation of the desert, 
the annexation of arid America. 
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THE EFFECT OF ICE STORMS ON TREES. 


By HERMAN 


N the night of Friday, February 

21, a storm swept over the Atlan- 
tic seaboard, accompanied by rain which 
froze as it fell, forming a coating of ice 
on every exposed surface. The effect 
of this storm on trees in some localities 
was so severe as to be worth study, as 
such storms are not infrequent and oc- 
cur even as far inland as Kansas. Ob- 
servations taken on the north shore of 
Staten Island showed sound limbs up to 
four inches in diameter broken from 
Elm, Beech, Tulip, Poplar, and Black 
Oak. Birch trees up to eight inches 
thick were bent over to the ground. 
White Oak alone resisted serious dam- 
age by the great strength of its branches. 
In many cases all the limbs of a tree 
were broken and the crown reduced 
fully 90 per cent. The greatest damage 
was done in culled timber, where the 
old trees had been left isolated. Much 
of this was rotten and did not stand the 
test, unsound limbs up to a foot in di- 
ameter being torn from the trunk. The 
damage was greatest where the wind 
had a sweep. 

To calculate the forces which caused 
such destruction, a number of twigs 
were cut transversely and diagrams 
made of the thickness of the twig and 
the ice incrustation. ‘The ice is of about 
the same weight as the wood of a green 
twig. Calculating from the relative 
area in cross-section, it was found that 
twigs one-eighth of an inch thick were 
carrying from thirty to forty times their 
weight of ice, those one-fourth of an 
inch thick twenty times their weight, 


PUMPING WATER 
THIRD 


HE arrangement of windmills for 
pumping water for irrigation is 
illustrated in the drawing accompany- 
ing, which gives a view of an earth 
reservoir built nearly circular in form. 


H. CHAPMAN. 


and those one-half of an inch thick five 
times their weight. While the exact 
calculation would be rather difficult, it 
is safe to say that branches one-inch 
thick were called on to support a weight 
over ten times as great as usual and 
possibly twice this much. 

In addition to this enormous burden, 
the surface of the crown or branches 
was increased over fivefold, thus multi- 
plying the effect of the wind by that 
factor. The wonder is that any limbs 
were left. 

Forest trees depend very largely on 
one another for protection from such 
unusual conditions. Where the trees 
grew thick and undisturbed, the protec- 
tion from the wind was so complete that 
much fewer and smaller branches were 
broken; but where man had stepped in 
and ‘‘ improved ’’ the woods, by cutting 
out the underbrush and saplings and 
leaving only the ‘‘grand old trees in 
their majestic beauty,’’ Nature took es- 
pecial pains to point out the error of 
his ways, and most of these grand old 
trees are now more fit for scarecrows 
than for shade. That wind and ice are 
not the only enemies that ‘‘ improving ’”’ 
gives a chance was shown by the fact 
that nearly all the limbs broken off 
showed rot in their interior. The dry- 
ing soil, the grass, and the exposure 
following thinning had already gotten 
in their deadly work, and it needed only 
the storm to reveal it. If man wants a 
park, let him keep the whole wood, or 
raise a new one. ‘‘Improvements’’ 
are seldom accepted by Nature. 


FOR IRRIGATION. 
PAPER. 


The two windmills which supply the 
water are placed upon opposite sides, in 
order that the pumps may be as far 
apart as possible. In many instances 
three or even four mills, each of mod- 














ee 


1902. FORESTRY AND IRRIGATION. 131 


erate size, are placed around a reservoir 
of considerable size. The banks, made 
of earth, are covered with sod to protect 
them from washing by the rain and 
by the waves during times of high 
winds. 

The drawing of the steel windmill and 
tower carrying a tank represents an 
adaptation of a windmill for use in 
domestic water supply or for furnishing 
water to a village or small town under 
considerable pressure. The wind en- 
gine is erected on the top of a high steel 
tower, which also supports a wooden 
tank with suitable cover to protect the 
water from loss by evaporation. This 


The merit of the device is its cheapness. 
It may be built mainly of old lumber 
and other material that can often be 
found about the farm, such as axles or 
other gear from old farm machinery, 
bale wire for staying the sails, and 
pieces of wood or metal which may be 
classed as old junk. The machine can- 
not be recommended on the ground of 
efficiency or economy. If a farmer has 
sufficient capital to purchase and erect 
a good windmill, he will undoubtedly 
succeed better than by spending his 
time in making the cheaper device. On 
the other hand, in situations where, as 
is often the case in a dry region, the 














WINDMILLS AND CIRCULAR RESERVOIR. 


device is generally employed by railroad 
companies at stations on the great 
plains, where the wind may be de- 
pended upon to force a sufficient supply 
into the tank for use by locomotives or 
for the railroad shops and offices. Many 
towns also depend for their water supply 
for domestic needs and for watering 
gardens upon a windmill pumping water 
into an elevated tank, particularly where 
the general surface is so nearly level 
that it is impossible to construct a small 
earth reservoir within reasonable dis- 
tance of the principal buildings. 

The home-made mill, or Jumbo wind 
engine, has been employed to a consid- 
erable extent in the Great Plains region, 
and is usually constructed by the owners. 


farmer has lost crops year after year, 
has exhausted his resources, and is on 
the verge of bankruptcy, a contrivance 
of this kind may serve to save a small 
crop and give him a new start. In 
such instances there usually will be 
found pieces of broken-down machinery 
about the farm. Time and labor are 
commonly of little value where the or- 
dinary farming operations have been 
unsuccessful, so that by the exercise of 
a little ingenuity the material and en- 
ergy that otherwise would be wasted 
may be turned to advantage. 

The mill or engine consists of a shaft 
of wood or iron placed horizontally and 
supported at each end. Upon this sails 
are fastened by arms extending out at 
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STEEL WINDMILI, AND TOWER CARRYING TANK. 


right angles. On each end of the shaft 
is attached a crank, and each of these 
cranks in turn drives some simple form 
of home-made pump. ‘The lower half 
of the mill is boxed in, and thus forms 
a small building without roof, above 
which project the arms carrying the 
sails. 

Another home-made device has been 
introduced. This mill and water ele- 
vator, invented by the owner, has been 
successfully used to furnish water for 
irrigation; and, although not by any 
means an economical device, nor one 
that can be recommended, it has served 
its purpose. In other words, while, as 





a rule, it is economical to pur- 
chase the best, there are cir- 
cumstances and times when 
for special reasons the best mill 
cannot be had; but it is still 
practicable to construct a ma- 
chine which will accomplish 
the desired end, that of get- 
ting water from the ground 
upon the land. 

These examples of inventive 
genius on the farms of the West 
might be almost indefinitely 
multiplied, but are sufficient to. 
demonstrate the principle that 
with energy and ingenuity a 
start toward irrigation can be 
made. When, however, some 
experience has been had in ir- 
rigation and newer mills are 
being procured, it is highly 
essential for continued success 
that something better than the 
ordinary form of mill be ob- 
tained. Many of these have 
been designed for some other 
purpose than that of raising 
large quantities of water 
through a short distance for 
irrigation. Some, for exam- 
ple, have been built with the 
idea of pumping a small quan- 
tity from great depth for 
watering stock. Such mills, 
as a rule, do not fill the re- 
quirements of the irrigator. 
Thousands of windmills are in 
use and thousands more will be 
purchased, involving expend- 
itures on the part of farmers aggregat- 
ing millions of dollars. A saving of 
even a small percentage in cost of re- 
pairs is a matter of considerable impor- 
tance to the irrigators of the country in 
the continued use of the water. 

If a farmer is able to buy a windmill 
and pump he should get the best, as the 
first cost is about the same for different 
makes ; but the economy of repairs is 
far different. In subsequent articles the 
attempt will be made to give the expe- 
rience of practical irrigators in using 
various styles of machinery, pointing 
out the benefits of each under certain 
conditions. 
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HOME-MADE WIND ENGINE, AS USED ON THE GREAT PLAINS. 














DEFENDER WINDMILL AND WATER ELEVATOR. 
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FORESTRY AND IRRIGATION IN CONGRESS. 


MONTH OF FEBRUARY, 1902. 


February f. 

Resolution of the Pennsylvania State 
Board of Agriculture, Harrisburg, Pa., 
in relation to the sale of public lands, 
the manufacture of oleomargarine, and 
the irrigation of the arid lands, intro- 
duced in the House by Mr. Burk. 


February 3. 

Resolution of the Owosso Federal 
Labor Union, No. 9056, of Owosso, 
Mich., favoring the government irriga- 
tion of public lands. Petition of the 
Lansing (Mich. ) Typographical Union, 
No. 72, relating to the desert-land bill, 
the irrigation bill, and public land for 
settlers. Also petition of 26 citizens 
and land-owners in the district of Koo- 
lau, Maui, Territory of Hawaii, against 
the granting by the United States Gov- 
ernment, or by the Territory of Hawaii, 
to any corporation or individual, of the 
water privileges. To the Committee on 
the Territories. 


February 4. 

Resolved by the Senate (the House 
of Representatives concurring), that 
there be printed 10,000 copies of Senate 
Document No. 84, being a message from 
the President of the United States trans- 
mitting a report from the Secretary of 
Agriculture in relation to the forests, 
rivers, and mountains of the Southern 
Appalachian region, of which 2,000 
copies shall be for the use of the Senate, 
3,000 copies for the use of the House 
of Representatives, and 5,000 copies for 
the use of the Department of Agri- 
culture. 

In the Senate, Mr. Warren, of Wyo- 
ming, introduced a petition of the Retail 
Lumber Dealers’ Association of Wyo- 
ming, Colorado, and New Mexico, of 
Colorado Springs, Colo., praying for 
the enactment of legislation providing 
for the construction of a system of reser- 
voirs throughout the arid West for the 
storage of its surplus waters, to be used 
for general irrigation purposes ; which 
was referred to the Committee on Irri- 
gation and Reclamation of ‘Arid Lands. 


February 5. 

By Mr. Kean: A memorial of Pomona 
Grange, No. 1, Patrons of Husbandry, 
of Moorestown, N. J., remonstrating 
against the enactment of legislation au- 
thorizing the irrigation of the public 
lands of the West at public expense. 

. By Mr. Pritchard, from the Commit- 
tee on Forest Reservations and Protec- 
tion of Game, to whom was referred the 
bill for the purchase of a national park 
in the Southern Appalachian Moun- 
tains, reported it without amendment, 
and submitted a report thereon. 


February 6. 

In the Senate, Mr. Penrose presented 
the petition of Local Union, No. 228, 
United Brotherhood of Carpenters and 
Joiners of America, of Pottsville, Pa., 
praying for the enactment of legislation 
providing for the preservation of the re- 
maining public lands of the United States 
for the use of actual settlers and home- 
builders thereon. 

Mr. Platt, of New York, submitted a 
joint resolution authorizing the Presi- 
dent of the United States to invite the 
government of Canada to join in the 
formation of an international commis- 
sion to examine and report upon the di- 
version of the waters that are the bound- 
aries of the two countries; which was 
read twice by its title and referred to 
the Committee on Commerce. 


February 7. 

In the Senate, Mr. Proctor presented 
petitions of the Typographical Union, 
No. 402, of Barre, and of Garment 
Workers’ Union, No. 32, of Brattleboro, 
in the State of Vermont, praying for the 
repeal of the so-called desert-land act, 
that an appropriation be made for ir- 
rigation surveys, and remonstrating 
against the granting of public lands. 

In the House, by Mr. Haugen: A bill 
to provide rules and regulations govern- 
ing the importation of trees, plants, 
shrubs, vines, grafts, cuttings, and buds, 
commonly known as nursery stock, and 
fruits into the United States, and rules 
and regulations for the inspection of 
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trees, plants, shrubs, vines, grafts, cut- 
tings, and buds, commonly known as 
nursery stock, grown within the United 
States, which become subjects of inter- 
state commerce or exportation. 

By Mr. Bell: Resolution of Fruit 
Growers’ Association of Boulder, Colo- 
rado, favoring government reclamation 
of arid lands. 


February 10. 

In the House, by Mr. Shafroth: Reso- 
lution of the Colorado State Horticult- 
ural Society, favoring government recla- 
mation of arid lands. 


February 15, 

In the Senate, by Mr. Teller: Petitions 
of the Colorado State Horticultural So- 
ciety ; of the Colorado State Grange, 
Patrons of Husbandry, and of the 
Fruit Growers’ Association of Boulder 
County, favoring government reclama- 
tion of arid lands. 


February 12. 

In the Senate, by Mr. Gibson: ‘‘I move 
that the pamphlet entitled ‘The Nation 
as a Land Owner,’ by J. D. Whelpley, 
reprinted, by permission of Harper & 
Bros., from Harpers’ |Veekly, issues of 
November 30, December 7, and Decem- 
ber 14, 1901, be printed as a document 
and referred to the Committee on Public 
Lands. It is an interesting statement 
of the present condition of the public 
lands, and also contains something on 
the question of irrigation.’’ The mo- 
tion was agreed to. 


February 17. 

In the House, by Mr. Alexander: 
Resolutions of the National Building 
Trades Council of America in relation 
to the arid-land measure. ‘To the Com- 
mittee on the Irrigation of the Arid 
Lands. 


February 18, 

In the Senate, by Mr. Kean: Memo- 
rial of the State Local Grange, No. 8, 
Patrons of Husbandry, of Moorestown, 
N. J., remonstrating against the irriga- 
tion of the arid lands of the United 
States at public expense. Also by Mr. 
Kean: Petition of Federal Labor Union, 
No. 7211, American Federation of Labor, 
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of Dover, N. J., praying for the con- 
struction of irrigating reservoirs and re- 
monstrating against granting state con- 
trol to government lands. 

By Mr. Beveridge: Petition of the 
Local Union, No. 652, United Brother- 
hood of Carpenters and Joiners, of El- 
wood, Ind., praying for the repeal of 
the so-called desert-land act, for the 
commutation of the homestead act, and 
that an appropriation be made for irriga- 
tion surveys, etc. 

In the House, by Mr. Tongue (by re- 
quest ): A bill appropriating the receipts 
from the sale and disposal of the public 
lands in certain states and territories, to 
ascertain the extent to which said lands 
may be reclaimed, and to authorize the 
taxation of public lands under certain 
conditions. 


February 19. 

Inthe House, by Mr. Lacey, from the 
Committee on the Public Lands, to 
which was referred the bill of the House 
to set apart certain lands in the Terri- 
tory of Arizona as a public park, to be 
known as the Petrified Forest National 
Park, reported the same with amend- 
ments, accompanied by a report. 

By Mr. Woods: A bill providing the 
means for acquiring title to two groves 
of Sequoia gigantea in the State of Cali- 
fornia, with a view to making national 
parks thereof. 


February 20. 

In the House, by Mr. Acheson : Res- 
olutions of the Engineers’ Club of Phil- 
adelphia, Pa., for securing a national 
forest reserve in the Appalachian Moun- 
tains. 


February 21. 

In the House, by Mr. Rumple: Peti- 
tion of the Amalgamated Wood Work- 
ers’ Union, No. 92, Clinton, Iowa, ask- 
ing for the repeal of the desert-land act 
and the commutation clause of the 
homestead act, and urging appropria- 
tion for government surveys and con- 
struction of reservoirs. 

February 24. 
In the House, by Mr. Babcock : Res- 


olution of the Board of Trade of La 
Crosse, Wis., favoring a national park 
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reservation in Minnesota. By Mr. Rum- 
ple : Resolutions of the Muscatine Typo- 
graphical Union, No. 251, of Muscatine, 
Iowa, urging the reclamation of the arid 
lands and the construction of certain 
reservoirs. 


In the Senate, by Mr. Platt: A peti- 
tion of the American Federation of 
Labor of Rochester, N. Y., praying for 
the enactment of legislation providing 
for the construction of storage works 
to equalize the flow of streams for the 
irrigation of the arid lands of the 
West; which was ordered to lie on the 
table. 


By Mr. Gibson: Petition of J. W. 
Ward and 182 other citizens of Missoula 
and Ravalli counties, in the State of 
Montana, praying for the enactment of 
legislation providing for the reclama- 
tion of the arid lands in those counties; 
which was ordered to lie on the table. 


February 25. 

In the House, by Mr. Lacey: Reso- 
lutions of the St. Paul Chamber of Com- 
merce favoring storage reservoirs for the 
reclamation of aridlands. By Mr. Rob- 
inson, of Indiana: Petition of Advance 
Grange of Fremont, Ind., against gov- 
ernment irrigation projects. 


RECENT PUBLICATIONS. 


Irrigation in the United States) By FREDERICK 
HAYNES NEWELL, Chief Hydrographer, 
U.S. Geological Survey. Pp. 566. Illus- 
trated with 156 half tones and diagramis. 
New York: Thos. Y. Crowell & Co., 1902. 
Price, $2 net; postage, 20 cents. 

Thomas Y. Crowell & Company, of New 
York, have just issued a new book entitled 
‘‘ Trrigation in the United States.’’ The author 
of this book is Mr. Frederick H. Newell, the 
well-known hydrographer in charge of the 
irrigation investigations of the Interior De- 
partment. The aim and scope of the book are 
well indicated in the opening paragraph of the 
first chapter, as follows: 

‘‘Home-making is the aim of this book. 
The reclamation and creation there of fruitful 
farms, each tilled by its owner, is its object. 
The attainment of this end is sought by direct- 
ing attention to the resources of our great un- 
utilized publicdomain, in the hopethat through 
amore complete knowledge of these and the 
methods of their utilization vigorous and wise 
action may supersede the present lax and im- 
provident policy.”’ 

About half the book is devoted to the details 
of various methods of measuring streams and 
determining water supply, the storage and 
diversion of water, and its application to the 
land. All these are set forth in a manner 
very readable and instructive to the irrigator 
and the general public. The duty of water, 
both present and possible, is discussed. A 
chapter is devoted to underground waters, 
both surface and artesian, and another to 
methods of pumping. 

The subject of irrigation law is discussed in 
a general way, and some possible improve- 
ments are indicated. The writer, however, 
believes that, although the laws of water dis- 
tribution are nowhere ideal, the condition is 
not as bad as is represented by some extrem- 
ists, and it is not necessary that irrigation de- 
velopment should await a complete revolution 
of irrigation law. The latter part of the book 


is devoted to a more detailed discussion of the 
local conditions and possibilities in each state 
and territory. 

Though the author is an ardent advocate of 
irrigation and sets forth vividly the possi- 
bilities of our arid public domain, there is a 
notable absence of exaggeration or partisan 
argument, nor is there any concealment of its 
weak points. The candid spirit that pervades 
the whole book is best illustrated in the chap- 
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ter on ‘Advantages and Disadvantages of Irri- 
gation,’’ wherein the author discusses, among 
other points, the fertilizing effects of water, 
the silting of reservoirs, and the poisoning of 
the soil with alkali. 

The work contains a great deal that is new 
and a great deal of old matter brought up to 
date and placed in a condensed and readable 
form logically classified, by an author who 
may be well classed as the most widely and 
thoroughly informed upon this subject of any 
living man. 

The book is an attractive one of 566 pages, 
printed in new, clean, leaded long primer, and 
profusely illustrated with 62 half-tone plates 
and 94 text figures It is hoped that it will be 
widely circulated, for we believe that a candid 
statement of the unvarnished facts, such as we 
have here, will have a profound influence in 
awakening thoughtful minds to the importance 
to our nation and our posterity of a broad na- 
tional irrigation policy. 

ARTHUR P, DAVIS. 
New York State Fisheries, Forest, and Game 

Commission. Fifth Annual Report, 1899. 

Pp. 466. 114 illustrations. 

The Fifth Annual Report of the New York 
State Fisheries, Forest, and Game Commis- 
sion is an unusually handsome volume, con- 
taining a great deal of valuable information. 
Of special interest to the readers of FORESTRY 
AND IRRIGATION are the reports and contrib- 
uted articles on forestry. These include the 
report of the Superintendent of Forests, Col. 
William F. Fox; ‘‘Some European Forest 
Scenes,’’ by Dr. John Gifford ; ‘‘ Beginnings 
of Professional Forestry in the Adirondacks,”’ 
by Dr. B. E. Fernow ; ‘‘ Forest Taxation,’’ by 
Dr. C. A. Schenck ; ‘‘ Timber Product of the 
Adirondacks,’’ and ‘‘ Forest Fires in 1899,’’ by 
Colonel Fox, and ‘‘ Insects Injurious to Elm 
Trees,’’ by E, P. Felt. 

Of the many handsome illustrations in this 
volume, fourteen are colored plates. Alto- 
gether, this is an unusually valuable report. 


Propagation of Forest Trees Having Commercial 

alue and Adapted to Pennsylvania. By 

Gro. H. WirT, State Forester of Penn- 

sylvania. Published by the Pennsylvania 
Department of Forestry. 

A pamphlet of 38 pages, giving general in- 

structions on the preparation of the forest 
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nursery and cultural directions on some seventy 
of the more important trees for planting in 
Pennsylvania. This is a very simple, concise 
treatment of the subject. Every page is 
crowded full of useful, though not new, in- 
formation about the gathering, treatment, and 
planting of forest-tree seeds and the trans- 
planting of seedlings. It is especially valuable 
on account of treating each species individually 
rather than as one of a group. Only in a few 
instances, as in the case of the oaks, are several 
species grouped together. While the author 
makes no claim of bringing forward new in- 
formation, he has brought together from vari- 
ous sources some exceedingly useful informa- 
tion to forest planters. Through a state publi- 
cation, the pamphlet has general application, 
and could well be distributed throughout the 
East and Middle West. 
AMONG THE MAGAZINES 

Woodland and Roadside is the name of a 
bulletin to be published quarterly by the Mas- 
sachusetts Forestry Association. The first 
number, which was issued March 1, states that 
the purpose of Woodland and Roadside is ‘‘ to 
keep the membership in touch with the activ- 
ities of the organization.’’ The opening num- 
ber reflects great credit on the publication 
committee, and the cause of forestry will likely 
be greatly advanced in Massachusetts through 
this periodical. 

The /udian Forester for February contains 
an interesting article on ‘‘Six Months in the 
Sudan,’’ by C. E. Muriel, deputy conservator 
of forests. 

The World's Work for March has an excel- 
lent article on ‘‘ The Wonders of the American 
Desert,’’ by Robert T. Hill, a well-known mem- 
ber of the U. S. Geological Survey. 

‘* The Sugar Bush ”’ is the subject of a season- 
able article in Country Life in America for 
March. 

The Popular Science Monthly for March has 
an interesting illustrated articleon ‘‘ The Palm 
Trees of Brazil,’’ by Prof. John C. Branner. 

Outing for March is unusually attractive, 
both in an artistic and a literary way. 

‘‘Trrigation asa National Wealth-maker,’’ by 
Senator H. C. Hansbrough, and ‘‘ What Irri- 
gation is Doing in Arizona,’’ by Arthur P. 
Davis, are two articles on irrigation published 
in the March number of the Na/ional Maga- 
zine, 
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AN AUTHORITATIVE WORK 


HIS is by far the most important work yet issued on this 
momentous topic. The book will at once take rank as 
an authority. It is careful, accurate, and comprehensive—epito- 
mizing a life-study on the part of the author. The whole subject 
of the reclamation of our arid public lands is interestingly dis- 
cussed, together with plans, public and private, in the interests 
of home-making. 
The large number of half-tone illustrations, maps, and dia- 
grams are from official sources and, like the text, are trustworthy 
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APPLICATION FOR MEMBERSHIP. 


To the Assistant Secretary, 
AMERICAN FORESTRY ASSOCIATION, 
WASHINGTON, D. C. 


DEAR SiR: I hereby signify my desire to become a member of the American Forestry 


Association. 
Very truly yours, 


Name 


Fe. Address 


























Ask FOREST TREES 


Your 
Druggist 







A N D 
FOREST SCENERY 


By G. FREDERICK SCHWARZ 


Describing, in popular style, the 
sources of beauty and attractive- 
ness in American forest trees and 
sylvan scenery. Handsomely and 
appropriately illustrated we we 
PRICE $1.50 


For Sale by Booksellers or Sent by the Publishers 


Ghe GRAFTON PRESS 


70 FIFTH AVENUE, NEW YORK 


The Twentieth Century Specific for 





CONSTIPATION BILIOUSNESS 
LIVER COMPLAINT SICK HEADACHE | Back Files of The Forester 
DYSPEPTIC STOMACHS The Profession of Forestry . . . « §$ .25 
There is no such combination on the market today Vol. IV. The Forester, SO 6 8. 1.00 
and you can have your mone y back if you are not Vol. w The Forester, 1899 x ‘ A 1 00 


satisfied with the results. 


i Vol. VI. The Forester, 1900 . . . 1.00 
Ten Doses, 10 Cts. Thirty Doses, 25 Cts. Vol. VII. The Forester, 1901 . . . 2.00 


If your druggist will not furnish it Proceedings of the American Forestry 
apni : Congress and American Forestry 
Stephenson Chemical Co., Greenesburg, Pa, Sana nensaaeen = tae 








FARMING in COLORADO, UTAH 
... and NEW MEXICO ... 








The farmer who coutemplates changing 
his location should look well into the sub- 
ject of irrigation. Before making a trip 
of investigation there is no better way to 
secure advance information than by writ- 
in< to those most interested in the settle- 
ment of unoccupied lands. Several pub- 
lications, giving valuable information in 
regard tothe agricultural, horticultural, 
and live stock interests of this great west- 
ern section have been prepared by the 
Denver & Rio Grande and the Rio Grande 
Western, which should be in the hands of 
all who desire to become acquainted with 
the merits of the various localities. Write 








S. K. HOOPER, @. P. & T. A. 
. + + DENVER, COLORADO ... 





Scene in Eagle River Canyon along Denver & Rio Grande R.R. 





In writing advertisers kindly mention FORESTRY AND IRRIGATION, 


























Good Ghe NORTHERN PACIFIC is noted among railways 
for its advertising matter. Its pamphlets, folders, booklets, 
Literatu re etc., are tastefully gotten up and are valuable for what they 
contain. Here is a partial list of what Mr. CHARLES S. 
for FEE, General Passenger Agent, St. Paul, Minn., will 
send out, carefully mailed, upon receipt of prices given... . 
Almost Any combination can be made, and money or express orders, 
silver or stamps will be accepted. This is a fine opportunity 
Nothing to obtain good descriptive reading matter for little or nothing 
Wonderland 1902— | a ; ‘ oe Send 
An annual publication, beautifully illustrated in color and half-tone. This number treats Six Cents 
particularly of the history of Mining in Montana, and the Yellowstone Park. 
Miniature Wonderland— ate b : Sind 


A neat and dainty publication containing a complete history of the Northern Pacific Four Cents 
Trademark. ‘The artistic covers of the Wonderland igor are used in miniature. 


Wild Flowers from Yellowstone— 
A book of pressed wild flowers from Yellowstone Park, showing the real flowers in their Send 
Fifty Cents 


natural colors. A dainty and beautiful souvenir—r11 specimens of flowers and six full- 
page illustrations of Park scenery. 
Yellowstone National Park— Send 
A new I12-page book in strong, flexible covers, good paper, plain type, illustrated, pocket Twenty-five 
size, a compendium, and descriptive of the World's Wonderland. Cents 
Climbing Mount Rainier— Sania 
72 pages, in strong, flexible covers, printed on heavy 


An illustrated pocket-size book, Taeinswn thy 
paper, descriptive of an ascent of the highest peak in the United States- outside of Cents ear 


Alaska—ofa glacial nature. 
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UNION... [in Principal } 
| most direct line | Points % 

| to all... } 4 

PACIFIC West } 
% 

Every business interest is to be found on or adjacent to its line ¢ 

y 

For the Farmer, thousands of acres of rich agricultural land. 9 
; j 

For the Stock-raiser, immense areas of excellent grazing land. 

For the Miner, the great mineral deposit of the West. 

\ 
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irrigation, while but little is yet under actual cultivation. 
Write for copy of pamphlet ‘‘Business Openings on the Union Pacific’ 


——___—————- Full information cheerfully furnished by — 





Co: 6: C:4ea: 


- E. L. LOMAX . . Omaha, Neb. 


GENERAL PASSENGER AND TICKET AGENT 
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In writing advertisers kindly mention FORESTRY AND IRRIGATION. 
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: For the Homeseeker, millions of acres of land already under 
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HORBURN’'S 
SEEDS 


New York State 





College & Forestry 








They have been developed by 
careful, thoughticl propagation 
throughout the Nineteenth cen- 
tury. Thorburn’s 116-page Century 
Catalogue of these 


Seeds of 
a Century 


is the 100th successive annual 
issue. If you would have a more 
beautiful lawn, or a more produc- 
tive garden, send for it. It’s free. 


J. M. THORBURN & CO. 
(late of 15 John Street) 





86 Cortlandt Street, New York. 











Cornell University 
Ithaca, New York 


Offers a complete four-year course in Forestry lead- 
ing to the degree of Forest Engineer (F. E.). 

Special students for shorter terms accepted if 
properly prepared. 

Tuition, $100 per year. New York State students 
free. 

The spring terms of the junior and senior years 
are spent in the Demonstration Forests in the Adi- 
rondacks, devoted to practical work. 

Requirements for admission similar to those in 
other branches of the University. Send for pro- 
spectus. 

Instruction in preparatory and_ collateral 
branches given by the Faculty of the University. 

For further information, address Director of 
State College of Forestry, Ithaca, N. Y. 


B. E. FERNOW, LL. D., Director 


JOHN GIFFORD, D. Oec., Assistant Professor 
JUDSON F. CLARK, Ph.D., Assistant Professor 














YALE FOREST SCHOOL 


NEW HAVEN,.. CONNECTICUT 


























The course of study in THE YALE FOREST 
SCHOOL covers a period of two years. Grad- 
uates of collegiate institutions of high standing 
will be admitted without examination, provided 
they can show the requisite knowledge of 
Botany, Geology, and Inorganic Chemistry. 

A Summer School of Forestry, under the direc- 
tion of the professors in the Yale Forest School, 
will be open in July, 1902. 




















Henry S. Graves, Director, New Haven, Conn. 


For further information address 
































JUDD & DETWEILER, PRINTERS, WASHINGTON, D. C 




















